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ABSTRACT 

The materials, methods, and mechanisms that 
the learning and performance of motor skills are explored, 
booklet focuses on concepts which can be used to enhance st 
learning and^performance In physical educatian. The chapter 
such questions as, "What types of skills Hi LI ^ learn?", ••S 
practice different, skills in different ways?", and "How caa 
feedback to improve performance?". Suggestions are made for 
performance might bie evaluated to trace student iaprovement 
fln%l chapter summarizes the ma1or changes that take place 
learnlnq occurs. (JdV 
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iUii \\\Um\u]i\iu\ t*K|)l(>h(oh has hil phvsii^irV(|M< ali(m Hi 
suan luM^ iH*? (Iiht t)vt>iing new linkh helvveUy'siMi Im^ .ind. 
huiuai) phy^iiolifgy, ( )ihiM>t am iMV<?HliHatinH ntniKilngu al av 
(UH iH at moiui ( (intrtil,lJ*ilnH ( unipiiUJiHinuitaluin aitd olliei 
s()phihii( ated itH hi)i<|Ufs, t)i()nuH lianU s iosimk hers ait* lind 
inn new way^ lo aiialy/e htinuiM inotiMnenl, As i\ lesuh ol 
lenewitd interest in stu iai, t iihtiral, and |)sy( hulo^i:)( al tr?|)et Is 
of luovenienl, a vast, higt^ly spe( lah/e<l body, oi ko(»wle<lm» 
has einerged. \ 

Many pliysieal eiKn ation teac hers want to. use <ind a|)|)ly 
inlornnuiot) paitlcularlyxelevant t() their ieai hitlH, h is )u)t an 
easy itis^, llie (jiianlity of restMnh aloiu* vyould re(|Mi(e a 
\lawn to dusk re.ullngvst Ifedule. TIte spef kih4(Hl nature of llu' 
research lends to ntakl Jl difficuh fo^a layptlson U) (onijue 
fiend fully.j^riil fiiuiliy^^^^ work ha>l)een Pllre( ted'toward 
a|)plylng the restiarch to the rnortv pra< tl( al < oni eriis ol 
letK hers in the fic,i|d. Thus the burgeoning body i)fjnfonnatioM 
tiy<Hlable to resetuc hers and ac adenncians h«is h<id liltk* ini 
((ac t on physical education programs in the field. 

Th(» Basic Stuff series is the culfninatioi) of the National 
Assoofation for S[)ort and Physical Education efforts to coij 
fj;ont tWs problem. An attempt^ was made to idc^itify basi( 
knowledge relevant to ptjfsical education programs and lo 
^present thjijt knowledge m a useful, readable format: dhi; 
.series is n(|M c^mcrerned vyith physical education curriculum 
design, but TmH'basic stuff" concepts art( common (ore in- 
formation pervading any physical education course of study. 
The .m^i^tijpn of in the series was 

^K,bas<id j^Mn itsi rc* in physical education 

R(5^Vnj.^^ or p^urpcises for 

.: P*^\y^^^^ identified: health (feeling gooU), af)pear- 

ar\ce"4|ot)king*S(|()(l),^^^ (doing Wtter^, social (gel*-^ 

ling atbng), acs"(hetic;(turning on), and cojpia^ w,i|h the envi-j 



rohpKem (surviving). ' Concepts, wtre theri^electecr^ whiti/ 
p>oV.ided information usefbj% t6, students in ^^iccomplishing 
td^se purposes. *i3v ^ ' I ". 

*Tiie Basic Stuff project includes twocl types of booklets. 
SeVies I is designed for use by pre9CTu*ce and inservice 
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ill niiHeiMt'Ml. ..iiul MiiivoniiMil )M Our hi|iUvini(it^j^ laM. hhtiXY, 
philjiM»|)h\ ) Ihh lit^l ^tMU^^ MiMuiiii(i/H!j infininaliin) tin ^^(M 

\\\}\\ i\ t||(h»UMIl tui M^. Ihlrf l).nMli)Uoks A\V jiii liult^il: tsuly 
t lHr<lhii(M|; ( lijltiiinitii; .{i |u|t«^i (mu I h tlttsi jjiu^'t t^x^iu 
pirs ui lit^diu (jdiuil iti iividt'^i vvhii h i niritl iu^ u^<'<i Uuu \\ 
a|i)Mn||||.tli' phy )t< M rJUt .iMiMt i MIM i'pis (n <SM iiH^* HMUIp- 

rKlUV<« I'lltMl ii\ ii| m Itnlitl't aOil pulilli hi Mil Unti lu*r>. 

St lhiKii'< |Miivi»l»'il till' III iluM uiiltMU aif^'Mii^tl in ilu^ 

(IrVclnpuUMli ili lirtlliti liiMial hl.tUMMl'i Tuillti ^i lliMil 

Ijmi Iuti hltMilil)(*tl M'li'v.im f tn %UMl<'nl'., lirM u»'.i<mI inslMu 
tiiiihtl ill Uvilh'K .ind t'iu (HiM^tMl llu' M Im^Lhs Id vvilU* Un 

lilt' luifu.it ot llu* Ihiiiklt'ls was jli-,j^»puMl In lit" liiM antl 
Kviilahliv I )'» -tmu IhmmI a-i a ((Ui^NliDi] .iiid • ansvvt'i 

»li.il<)).,;ut' hriwrtMi '.Uult^nls atjd a lt\ulu»i. VmIos II < nn 
iitiiics litis (Mitpliasis With titf ii|hisiuii o'l kn(tvvl<*<l^t> \\\U\ 
wiulil ui physital t'diK aiiuii liuNinu ii<)i^.^aji()fvains. C>m 
lu>p<' is that llu» liasit Shiii sImh-s < ,n\ lu*lS^) makr* lius 
a rnaiio a rralily. \ 

t iiwla'l , llain, I (hum^il ( anuintu^o 
I JiiivctMly ol i loiisloM 
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MIc^UuhU i;iiui MIC* iMiihttp UUll liiiildHic llic lcirthiMi|^ Aiu\ 

h«l|l MI0 ilu iMUil VVhiUi ilHUti h *li:i4HUTciHUiitf iltHllH 
Uiul vtiH H t^ (IhJU; Lul (iVta 41c: iMiM*i viMm lly uHnvtiM^ii 
liiiMMcH li4|Mi V -.Ik lal pTiyi IhiluHV, iui»M4MUic5 4iui wuHkU »lr 

i/ii /it^lUvrV Mlur \HH\k fiu U'ti^'* <Mi 4 WMfru-nl ',t { t iMM i-|il\ 
whkN i 4M Ik* UM'ii to t hli4uiif %Im<U iiI UmmMmh ititl jk ifm 

IIUMKf llMOilHtMlfll 11% t^i^\i\ i|l4|iltM^ %|KHilil ,tH4lMp|i % (.1 

liuvvllirvM (MM cphwihth<l«t4%, 4h Ik- Itu ttf |hi)4(( il liiUi U .nn 
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"I low i 411 1 us(» Ii'(mII)4« k lo hhftrdvt^ |K'elorin4iu « h4pl<-( 
Sovfh) In 4(ltliUi») ( iMptri I ivc prov mI<*s sr4<Kfsti* )ns ftii \u i\\ 
\)VfUun\AtUi* OMKltt hr rv4lii4U'il lu luu r slud</nl mipmvr 
nirnt htiaily ( iKipln I i^lti sMnim4ii/i»N llu' iH4|iH i Imiik^s 
lh4l (4kt*pLu (• 4s ItMniiiiHnt < tds I his may pi<»vi<lc4n u|tM ol 

VVlhll t<M"spV( I 4«, ItMniMlK 0(4 UIS Oi I U'lp In t'V.I lM4lt^ l«'4(MlliH 
plOHM'NS. 
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MH^nt oJ llu» work 4^(1 uI<ms ol odu^is vi4 ft»l**ro»u to s|hu ifii 
l)(K>kvor arlu l<*s Ims Iummj l)yp4SMw|, f low*»v*'f thr '.oum 
usC'tl/) vvnlr this nKinusinpt slioiild not «o uikk knovvr(MlH(»(l 
.IS I <ini irKk4>tr(l to nhiny MKlivi<lu4l 4iithors and tvw.m heis 
whosf pulilisfuni work havr ( ontrif)utf(l, gt*iu*f4llv or spo< it 
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Motor learning car^ 
contribute to 
success in 
performing sports , 
and garrf^ 



The information 
|)roccs$ing notion is 
a way of explaining 
the acquisition and 
performance of 
motor skills 



Successful motor 
performance 
requires input, 
decision-making, 
output, and 
feedback 



. Achieving s.uccess in motor skills performaniSe require? 
effort and concentration. Individuals learning to perfc^m" 
motor skills sometimes waste their time and that of others; ,. 
because they don't know the most effectlve,or efficient w^yv 
of learning motor skills. This book Is Intended to help students 
use learnlng^and practice time tcTbest advantage by sharing 
Ideas concerning how they can learn motor'skills (aster and 
better. A wa^'bf organizing the discussion Isby first iderjjtlfyipg 
factors that Indlvldual^'Kave to consider when learning or 
performlnga skill and then discussing ways in which students 
mtght Improve Ip each of these-areas. 

It Is helpful If'the identified factors can be organized into an 
overalt framework. A recent organizing framework used In 
describing motor learning and performance, which provides a 
good overall picture of the factors. Involves the notion of 
information processing. 

In order to be successful i^n performing motor skills the 
learner must be able to: 

• pay .attention to the right aspects of the environment^ (IN- 
PUT); 

• select or plan a motor response which Is^qmpatlble with 
the environment (DECISION-MAKING); 

• execute the movement as planned.(OUTPUT); 

• 'Lftilize movement and outcome Information toevaluate^he 
present response and, if necessary, modify the next re- 

- sponse (FEEDBACK). 

It is not suffl^ent that each of these aspects is done correctly In 
isolatiori'jthe four operations must be integrated and must 
relate to each other so that control flows smoothly from one 
operation to another to conclude in successful perforniance.' 
To. become successful at performing skills, behavior must be 
adjusted within the four operations of INPUT, DECISION- 
MAKING, OUTPqr, and FEEDBACK. The role of feedback Is' 
unique because th^e learner not only improve^ in his ability to 
receive and use feedback; feedback is also absolutely neces- 
sary to improve the operation of the olher processes. 

The relationship among the four operations whfch have 
been Identified can be Illustrated by a simple example. The 
performer 1 ) receives input, 2) makes a^ecislon, 3) executes a 
response, and 4) recelye's feedback about movement execu- 
tion and outcome, ^et us suppose that you are playing In a 
basketbaU game and are in possession of thejball. First you 
obtain Input about your position on the jsourfrthe Dosillon of 
your opponents and your teammates,^and the dlyance be- 
tweeri you and the basket. Second you a/ialyze anfl Interpret 
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this information with reference to your past experience in the 
game of basketball and in situations similar to the present one 
and decide what type of response you will plan. The choice is 
based on information about your own p^st successes, past 
successes of your teammates in similar situations, and the 
optiJts that are available to you. You decide whether to 
dribble, to pass to a teammate (including whom to pass to), to 
shoot from your present position (including what type of shot 
to take), or to stay put. You select one course of action and 
plan how to implement it. 

Third, the movement planned is executed. Finally, during 
and after your response, FEEDBACK is received concerning 
the course of action taken. In assessing your movement you 
may ask such questions as: "Did I shoot the way I intended?," 
"Did I release the ball too early?,'' and '.'Did I follow through 
toward the basket?" After the response you receive FEED- 
BACK 'about the effect of your movement on the environment. 
In relation to the OUTCOME you ask such questions as: "Did 
.1 make the basket?" and "Was the pass accurate?" 

• / 

How Do I Get It? 

Every skill you possess or will learn can be described in 
terms of the four major operations of INPUT, DECISION- 
MAKING, OUTPUT, and FEEDBACK. Some skills may in- 
volve one operation to a greater degree than other operations 
but all skills require all four. Usinga familiar skill try to identify 
examples of input, decision-making, output, and feedback. In 
tennis, for example, some of the following may have been 
listed in each category: 

INPUT 
ball direction 
ball speed 
ball spin 

opponent's position 
DECISION-MAKING 
where ball will arrive (based on direction) 
when ball will arrive (based on speed) 
. how ball will bounce (based on spin) 

select forehand, backhand, volley, etc. 
OUTPUT 
when to initiate response . 
actually performing the selected type 



Can^you identify 
examples of input, 
decision-making, 
output, and. feedback? 
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FEEDBACK 
did I keep my wrist cocked? (MOVEMENT) 

• was my swing level? (MOVEMENT)- • 

did I contact the Ball in front of my forward foot? 
, ' . / (MOVEMENT) ' ' , 

, ' ■ , did the ball go over the net? (OUTCOME) . 

did, the ball land in-bounds? (OUTCOME^., 
could my opponent hit the ball? (OUTCOME) 
Information Information processing can also be considered from the 

processing • point of view of the unsuccessful performer, Knowin^'what 

framework directs must' be accomplished to be successful can help us discern 
^investigation why someone is having difficulty in skill performance. For" 

of errors " example did the individual make a mistak^diiring the INPUT 

operation?, during th'e DECISION-MAKING op^tion?; dur- 
'^ ing the OUTPUT operation?, during the FEEDBACK opera- 

tion? That is did the individual look at thewrdng place in the 
environment? (INPUT ERROR); did the individual misjudge 
the speed of the ball and/or its time of arrival? (DECISION- 
MAKING ERROR); did the persoR execute the movement 
faster than intended? (OUTPUT ERROR); did the individual 
fail to discriminalfe that the goaLwas not achieved, e.g., that, 

• the ball went out of bpunds? (FEEDBACK ERROR), Additional 
examples of errors thiit can occur at each phase of information 
processing are presented in Table 1.1, 



Why Does It Happen That Way? 



Information 
processing explains 
behavior in terms 
of sequenttat 
operations 



Information processing explains behavior in terms of a set 
gf sequential operations that an individual performs to be 
successful at motor skills. These operations involve, in part: 
looking at the right place(s); 
paying attention to the right cue(s); 
interpreting what the cues signify; 
planning what to do (a response); 
organizing the response; 
doing the response; 

assessing how you moved and what effect it had. 
These operations may be grouped into four categories: 

INPUT ^ 
the processes involved in obtaining information; 

DECISION-MAKING 
analyzing and interpreting what the input means and 
deciding what to do about it; 
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Table 1.1: Examt>les of errors th^tniight be made at|he INPUT; 
DECISION-MAKING, OUTPUT, and FEEDBACK phases of 
information processing. 

INPUT: 

player looks at the >vrong portion of the environment 
player pays attention to the wrong cues 
players attention is fo'cuseci.on too small an area 
players attention is focusetl on too'broad an area^, 
prfa/er cannot see the relationship among the elements 

DECISION-MAKING (interpretation of input): 
,player misjudges the pat^, speed, or dire<^tion of teammate, 

object, or opponent . ■ 
player misjudges distances; heights, weights^ ( 
player miscalculates time arrival of object, opponent, or ' 
. teammate ' • 

DECISION-MAKING (selection of movement) * - 

player selects wrong type of movement 
player selects wrong instance of correct type of movement 
player misprograms time, force, direction, or disfence }ii ^ . 
movement 

OUTPUT 

player does not execute movement as planned 
FEEDBACK . ^ ^ 

player does not remember how h^ moved 
player cannot discriminate errors ( ■ ^ 

player cannot tell if goahwas accomplished 
pinyer cannot recognize what led to perceived error 



The learner and 
the situation 
constitute a system 



The situation 
affects the learner 
and the learner 
affects the 
situation 



; OUTPur- : 

executing the response you decided on; \ . 

/feedback 

evaluating the- performance (how you moved) and the 
outcome (the result). 

The individual who uses information processing to describe 
performance views the learner and the situation in which 
performance takes, place as a system. This implies that the 
situation affects the performance and that the performance, in 
turn, affects the situation. Before giving an illustrative exam- 
ple of how this occurs it is helpful. to know that enwronmenHs 
the term used to indicate the situation in which performance 
occurs^ The env/ronment includes both external and internal 
elements. The external ele&ients of the environment at § 
basketball game may indude, for each player: 

• the positions of the other players; 

• the distance fo the basket; 

• the location of the ball; 

• the spectators; - ; 

^ • the score; . ^ - .* 

• the coach; 4 

the time remaining in the game. ^ ' . 

Internal elements may include; : ^ 

• fatigue; . ' ^ 

• anxiety; ' > v> ■ • . 

• pain; - ' ' ' . . - . 

• distracting thoughts. ^ ' 

Every situation in which sport takes place involves both ihter-^ 
nal and external f foments. Sonie of 't{\f^:elements of the envi^. 
ronment are inriportant to success. Suchlhings as the location 
of and dis;tance to teammate?, th^vlocation of and distance to 
opponents, and the'distance to the basket are critical for 
successful performance. The spectators, feelings of anxiety, 
and djstracting thogghts, may hamper performance if the 
player pays attention to them. . ■ ■ > j 

The learner and the^environment should be considered a 
system. The environment affects behavior and behavior* 
changes the environment. This affects subsequent behavior 
which further alters the environmjent. In a tehnis match, for 
example, the position andspeed of the ball dictates player A's 
position and swing; player A's hitting of the ball dictates 
player B's position and swi^g; player B's hitting of the ball in 
turn dictates player A's next position artd swing and on andon 
until the rally is ended. The weave in basketball is an example 
of the interaction between a player and the environment 
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which, as we have seeri; includes other players. As illustrated 
in. Figure 1.1, player 1 passes to player "2 with the exact speed 
and direction'of the pass depending on player 2's direction 
and speed of motion. Immediately upon executing the pass, 
player 1 h^s to respond to the altered environment by running 
behind player 2 to receive a pass from player 3 who has 
received the ball from player 2. Thus these three players form 
a small system in which the environment dictates the perfor- 
mance, the performance thanges the environment, the new 
environment dictates 'the next performance ^d on and qrt 
until the basket made or the opponents obtoin the bait. 
Either of these last two possibilities changes the environment 
in ways that (lave special implications for performance and for 
the total system so that: 

• a player interacts with the environment when executing a 
skill; / ^ ^ ^ 

• the environment dictates how a player must move in order 
to be successful; - 

• a player's performance affects the environment by chang- 
ing it in some way. 

In summary the environment dictates when and how a player 
must move to be'successfuL Shooting a ball at a basket J 0 feet 
away requires less force thar^ shooting at a basket 20 feet 
away. If a receiver is running slow the ball does not have to b^ 
passed as far ahead as it would if a receiver is rgnning fest. 

As indicated earlier in this chapter information processing 
foetuses on four major operation^which affect sport perfor- 
mance: INPUT, DECISION-MAKING, OUTPUT, and FEED- 
BACK. IN PUT is the label applied to all of the information in 
the environment that ypu couW giv^ attention v^hen perform- 
ing. Some of the INPUT will be important in relation to 
successful performances; other information will not be impor- 
tant at all. The input includes information from inside (inter-' 
nal) and outside (external) the body and is concerned about 
such aspects as: 

• searching (looking for) and orienting (looking at) the right 
. elements or cues; 

• ; selective attention (concentrating on the critical cues and 

ignoring the non-critical cues); 

• noise (the unnecessary information or non-critical cues' 
which might be distracting). 

These and^ther aspects of input will be considered in an effort 
to identify ways of learning new skills faster or improving 
present performance more quickly. 
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De^rision-^naking is 
changing input to 
output 



Output is the actual 
execution of a 
movement 



Feedback is 
information about^ 
the output 



DECISiaN-MAKING the label applied to the operation of 
I transforming or changir^g information taken from the envi- 
ronrt^ent (INPDT) into an appropriate movement response 
(OUTPUT). Like INPUT/ DECISION-MA*{lNG involves a 
number of individual sub-operations which improve with 
pr^ice. We need to be concerned with: 

• interpreting the output; - 

• deciding on a particular response; 

• coordinating the response. 

OUTPUT is the label applied to the actual execution of the 
movement. It is the execution of the motor response that has 
been chosen (DECISION-MAKING) as the best or most ap- 
propriateJn the present situation. Most of the preparation for 
the output has already been accomplished by the time the 
movement is *in progress but adjustments may be made as 
performance occfjrs if this is necessary. (A baseball batter, for 
example, can stop the jswing in midstream if the pitch is 
judged to be a ball rathef than a strike. The decision to stop is 
made early enough in the sequence of events from, input to 
output.), 

FEEDBACK is a term applied to the information available 
during or after the movement. It may be information either 
about the movement, i.e., hoyr the response was -done, or 
abou.t the effe<ft of the moverhent on the environment, i.e., 
.what was the outcome? Aspects are: 

• types of feedback; . i 

• using feedback to change performance; 

• special kinds of feedback. ^ 



Summary 



In order^'to improve the accuracy and efficiency of motor 
performance the player must decide what factors lead to 
successful performance and then practice in ways which will 
enhance improvement of those factors. In addition the player 
must learri to integrate the various factors associated with 
successful performance, e.g.,' INPUT, DECISION-MAKING, 
OUTPUT, and FEEDBACK. This book is designed to provide 
an understanding of the factors that influence learning and 
performance. The goal is to provigle suggestions for how the 
learning of motor skills might be approached so that the 
performance improves and the success rate increases. 
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CHAPTER TWO 

achievement 

CLASSIFICATION 



What Do You Have To Help Me? 



Skills come in a Skills usecl In sports and active games come in a Vc^riety of 

variety of types types. The differences among the types of skills influence: 

practice procedures; 
focus of attention (concentration); 
decisions about how to respond; 
when to respond; 

what kind of feedback will be most helpful; 
the ease with which a new skill is learned. 
Before going on to detail the "types" of skills to be considered, 
tvC'o different types of skills will be reviewed with reference to 
the items listed above. The skills to be considered are the golf 
^ drive and baseball batting. 
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The type of skill affecis' Practice. Practice of the golf drive should emphasize consis- 
praciice, attention Jtency of ball height, body position in relation to the ball and 
response, feedback, the flag, club position, body stance, head position, grip, path 
'^nd speed of backswing, downswing, contact, and follow- 
through. The golfer attempts to "groove" the swing to estab- 
lish a consistent, repetitive swing. This is accomplished by 
intensive practice under constant conditions. This enables a 
player (o develop a consistent swing pattern. Once this consis- 
tent swing pattern is established the player uses it vyith a 
variety of clubs and a variety of stances and ball positions to 
accomplish the goal of getting the ball to the green under a- 
varioty ot circumstances. The swing does not change to meet 
changing conditions; it remains consistent. 

'''f^it^ticing baseball batting, by contrast, emphasizes de- 
velopment ^t the player's ability to execute a swing which 
matches the place and time of the ball's arrival over the plate. 
- In order to enable tll^hatter to develop this skill the practice 
session must incorpor.il^^anges in ball speed and ball flight. 
lncorT<.istency in the ball s|£)eed and ball flight should be the 
rule. Practice serves to enable a player to learn to differentiate 
and interpret the speed and direction of the incoming object 
and to plan an appropriate response. For this reason a variety 
of speed anci flight combinations should be used. Attention 
will be given to organizing practice foremost effective learning 
in Chapter Three. 

. ^ Altention focus. In the golf drive the attention focus should 

be on the position of the body and the club head with respect 
t(> the flag in the address phase and on the rhythm and path of 
the swing in the action phase. In a word, inward, on the 
totality of the movement. In baseball batting, however, the 
attention focus should be on the moving ball, outward, on the 
input factors that must guide the movement. 

*, Decision-making. There is a^difference in how decisions are 
made as well as in the speed with, which they need to be 
n;ade. In the golf drive the decisions regarding club, stance, 
club head position, grip, etc., may be made slowly and detib- 
ft erately. In theory the golfer can take as long as necessary to 
reach a decision. The particular swing is a consistent, well- 
used one and is probably not chosen from among a variety of 
options but rather the golfer accomodates the swing by adjust- 
ing the stance and the grip for each particular situation. 

In baseball batting, on the other hand, the batter has very 
little time to decide what is happening and what to do about it. 
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The clist.ince troni the mound to the plate is 90 toet. \{ a hall 
tr.ivcis at 80 niph it takes ,77 st'conds tor the ball to reach fhe 
j)late once it leaves the pitc-her's hand (that is a bit less than 
8/ ID'S of a second or less time than it takes to say "swing 
now")^. The process of swinging the bat takes about 4/1 0's of a " 
second leaving a bit less than 4/1 0's of a second for the batter 
to ol)serve the ball flight, decide when and where the ball will 
arrive, and what to do about it. If a ball is traveling at 100 mph, 
it takes,.f!)out f>/l()'s of a second to reach the plate, leaving 
;^/IO's of a second for input and decision-making. This in 
contrast to (he almost unlimited tjnie for a skill like golf. 

In addition to the difference in the time the batter mu^t also 
>e/oc t the best response under the circumstances from a 
greater variety of possibilities in reaching a decision. Clearly 
^first decision is easy; there are only two choices, swmg or 
dt)n't suing. If the batter deade<, to swing/ the movement 
selected or structured must meet the time-space constraints 
imposed by the ball flight and must be chosen from among 
several alternatives. The task of the batter is weighted more 
upon decision-making. while that of the golfer is weighted 
more upon the response output. 

Response, Following the line of thinking above, it is clear that 
in golf the performer can respond whenever he or she is ready 

while in baseball batting the flight of the ball dictates when the 
response must be initiated and how long it can take. 

Feedback, In golf, information about the swing and move- 
ment can be useful in facilitating performance. Information 
concerning the flight ofthe ball is helpful but is usually used to 
^ assess movement errors. For example ifa golfer often whiffs or 
tops the ball the movement error may be: lack of hipand knee 
tiexion;- hyperextension of wrists; tension through legs, 
shoulders, and arms. Consistent hooking ofthe ball or topping 
may be due to the club being taken back too far inside on the 
take-away. 

In batting, by contrast, feedback is used to focus on the^ 
relationship between the swing and the ball flight. A batter 
might have a perfect swing but if it is not matched to the ball 
flight characteristics it won't do much good. 

Learning new skills, the skill developed in golf is probably 
not readily transferable to other skills. That is, knowing how to 
play golf will probably not help in the learning of other skills 
(although it might assist in developing the ability to attend to 
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niovtmiont mforai.U ion «irul to .in.ily/e errors). The 
(Jecision-mciking skills that are develofX'H in baseball batting, 
however, may facilitate the performance of other skills which 
involve contacting moving objects: tennis; racqetball; 
squasK; soccer; field hockey. 



How? 



Skills are 
classified in 
various ways 



The infoHnation al)oul different types of skills can be used 
In several wi>ys: 

• to vary theMevel of the skill to l)e learnetl from easy to 
diffk ult; 

• lo recognize sirtularitles and differences among skills to be ^ 
learned; 

• to decide what aspects of skill pertormance to emphasize 
during practice; 

• to determine the prereq^uisites tor success in different skills. 
When most people thinls\about classitying skills they think 

in terms of such categories as: 

• individual vs. team sports (itchery vs. basketball); 

• water sports vs. land sports (swimming vs. soccer); 

• gross vs. fine motor skills (softBall throw vs. billiards); 

• endurance vs. strength activities (marathon vs. weight lift- 
ing). 

The categories listed above have been useful in the past for 
insuring that physical education programs include a wide 
variety of types of skills and sports. Very often, how^ever, the 
best coaching methods for varying skills and sports in the 
same category might be very different. Swimming, surfing, 
and water skiing are all water sports but the techniques ap- 
propriate to teach each, jind the abilities needed to succeed at 
each, are very different. Some other way or ways of classiiying 
skills is needecJ^if the categories are to have meaning in terms 
of doing better In sport performance. 

Information processing through concepts derived from it 
has provided a basis for several classification schemes. Sev^ 
eral of these schemes will be considered and then integrated 
Into an overall view of the skill types learned in sports: 

• open V5. closed skills — Classification of skills based upon 
whether, at the simplest level, tfd^ environment is stationary 
or movlng.during the skill performance, e.g., foul shot vs. 
3-person weave in basketball. / 

• self-paced V5. externally-paced skills — Ctassifij[:atjon of 
skills based upon whether control of the initiation and 
timing of movement Is within the performer or in the envi- 
ronment, e.g., golf swing \4S.'G3"seball batting. 
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• h^uiy ,t,il)iii{v vs h<i(iy tr.insfx^ft Cl.issifif atu>n of skills 

■ . f^isr(j iif.v)n whi^fhcr Ou- total body is stj?K>fujry or m?^;V!r)g 

<iufing thf'.skill rxcH utton^ e g., tf^ints s^^rvf' vs. lay^jp vhot. 

• nonuinipuLjtKlnr^. nmupubfion -^Cl^ssi-ficafion of skills 
bas^xi ijp^n whether the tnrJivirJual has lo rontrol an Im- 
P'^-^^^^*f)t (tennis racket) ur objert (basketball) in addition to 
thf- total body motion, e.g., running down r ourt i,n basket- 
i)all vs fiinning anri ffnbbling a basketball. 

• i (U})plv\i{y of (ntnini^uion prtxess/ng Classitic aiion of 
skills t)n the l>asis ot jac tojs that fiiav vary (roni sinj|)le to 

- complex at i\nh |)liase oi intpnnation punessing^ eg., 
f>iaving l>asketba!l onv o\)~om- \s. plavitig bas'ketl)aH 
: ' 4hree-on -three 

Skill* ar^ open ii ihe vs. Closed skills. Skills maN be classified according to 

.environment is moving -'the nature ot the en\ ironment in which the\ occur uith par-> 
and>Wd it not J, Kcuiar reference to hou that particular env ironment controls 
- mcyernent. A: c-c extreme the en\ ironment is stationary as in 
hictsng a bai! on a batting tee. At the other extreme the envi- 
ronment IS movingas in hitting a pitched ball. Innhe stationary 
ball instance movement is controlled only bv spatial factors 
such as the height of the bail. In the seiond instance the' 
niovemcMit is controlled bv both the-height of the ball and the 
tu^)i] ni arrival. In the fifst ( ase the peiformfY must swing tfie 
bar so that it passes the point in space wheig the ball is 
. loc ated. When the swing is initiated the speed of the swing is 
riot critical il;ihe height of the swing is matchdll) the height of 
the ball on the battif>>^ tee. 

\n the second instanc^the swing is c ontfl 
and speecl of the ball. TheMiming and pk^c e. 
^ '^^.^^^^ '^^^^^^'h the time ot ar/ival of the f)all as.v>^, <^r.K: mc:j^,k 

pr nt the ball. Th(^ height of the swing must conform to tht height 

ot the ball as in the tirst example but the crucial dlffe\-nce is 
that the time of initiation of the swing aihd the speedVf the 
swing is dictated by the ball's speed. 

In sport ther(^ are many exampK^s of closer] skills: the \ot~ 
.l>aK. place kicker has to matc h the kick to the position of^^ 
stationary ball; thc^ archer has to matcfi the flight of the arrovv^ 
to th(^ position and distance of the center of th(^ target; the 
diver has to mat( h the dive to the distanc e to the water and the 
depth of the pool. Skills likc> these, and others in which the 
f)ertorr)ier's movements nuist match or conform to spatial 
tactors only arc^^ermed clo<>cd skills . Jhe environment is sta- 
tionary, fixed, stable. The position of the elements in 'the 
environf)ient is the sanie before and during the skill perfor- 
mtHue. 



; the height 
swing 



what are some 
examples of dosed 

$kills^ 
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What Are unm \ here are i^lsu-many 'uxoniplus of open skills. The tennis 

ewmpleiof opi^n player has lo malch (he pojiilion of ihe racket and (he liminBof 
^'it^ torehanti drive lo ihe position and speed of the l)all; Ihe ice 
hockey player has lo match Ihe position and speed of move- 
meni lo Ihe position and speed of other players on the team, or 
that of the opponents, or that of Ihe hockey puck. The basket- 
ball player who is dribblinw the ball loward the basket must 
match the path of movement to the position and movement of 
other players in addition to conlrollinH and matching the 
movements of the ball. These skills and olhers like them 
which demand that movements match the speed, timing; and 
space of other people or objects are termed open skills. The . 
environment in open skills is continually in motion, unstable, 
and unpredictable. 

Environments that are termed closed are characterized by 
the following: 

• the spatial elements that control movement do not vary 
» from trial to trial; 

• the envirbnment in which performance takes place does,, 
not change between the lime the skill is planned and tH^i 
lime it is initialed; ' 

• the environment in which performance takes place does 
not change much from one instance to another; 

• movements should be practiced until they become 
habitual; 

• the practice environment should be kept as consistent as 
• possible (at the sarrg lime keeping it as much like the. 
. • performance environment as possible). ' 

Skills, other than those mentioned previously, which occur 
j in closed environments are archery, bowling, basketball free 
throw, golf, diving, and gymnastics. What are the spatial 

elements which control movement in some or all of the skills 
mentioned? In the case of bowling you might have listed: 
.• length of the approach; * 

• width of the approach area; 

• distance from the starting position to the foul line; 
position of the pins. 

In contrast, environments that are termed open are charac- 
terized by: ^ 

• the time and space elem^^s change from trial to trial and 
within the trial as when the pitcher throws a change-up; 

• the dynamic nature of the environment forces the per- 
former to make predictions about the future time/space 

features of the environment, e.g., when the pitcher throws 
the ball, its arrival at the plate must be predicted so that the 
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Open ikHI 
environiVivnts are 
con(rolle<t by «pace 
and lime 



Open skill practice 
requires a varied 
environment 



Closed skill practice 
requires an unvarying 
environment 



swing t'i^n l)u lnitli\|tHl before the ball pm^^ ovor ibu plate. 
See3 thu secdan on ''Huw can I have Hood tIminHf"; 

• lireditllon of what will occur uach lime In l)asu(l on that 
which has occurred in the past. If for example a tennis 
|)layer hits a out of 10 shots to the forehand then If the 
receiver predicts forehand'on the nent shot he has an 0 out 
of 10 chance of belny correct abqut the prediction; 

• a variety of gamelike situations should be employed so that 
players can practice prvdictin^ various heights, speeds, 
and directions and practice rvsponding to those variants. 
Suppose you were planning to catch a ball thrown to you, 

Success in catching a ball requires predicting, during the flight . 
of the ball, where it will arrive and when it will arrive. The 
hands must then be moved to the predicted place of the ball's 
arrival. Then at the appropriate instant the closing of the hands 
must be initiated so that the ball will be trapped. If the hands 
are closed too early the^ ball will bounce off the fist. If the 
hands are closed too late the ball will rebound off the palm of 
the hand. The timing' of the catching response (the grasping 
phase) must be matched to the arrival time of the ball just as 
the position of the hand(s) in space must conform to the arrival 
location of the ball. Thus in open skill environments move- 
ments are controlled by the spatial (place) and temporal (time) 
aspects of the ball's flight. Catching a ball is an open skill 
because it takes place in an open environment. Other open 
skills are hitting a baseball, tennis, badminton, playing in a 
basketball game^ soccer ganie, ice hockey ,'and fiejd hockey. 

When open skills are practiced it is best that the situation be 
varied so that the player learns to respond to a number of 
different possibilities riither than hitting, for example, a ball 
tossed to the same location at the same speed and height until 
the tennis stroke or swing is grooved. Practicing by hitting a 
consistently tossed ball will almost guarantee that game per- 
formance will be poor because: 

• the player won't be prepared to discriminate among vari- 
ous ball speeds, heights, and directions;- 

• the player won't be able to predict the arrival time and 
place of the ball; 

• th^ player won't be able to plan and initiate a response that 

fits the situation. 
The skills necessary to do those things listed will not have 
been practiced. _ 

For closed skills fine tuning or adjusting the response to an 
unvarying situation is very appropriate and is in fact desirable. 
Some closed skills like golf and bowling require a number of - 
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( oiitrtilkMl liy iUv 
^wtiwwm iUmI 
i}Kli*fiiiilly \mvi\ 
if not 



What self" paced 
skllUf externally- 
paced skillsf 



Body stability skills 
are performed in a 
stationary position 
and body transport 
skills in a moving 
position 



(llffumnt ruH(U)nses to ill Homt\,H|)ucUihsiHiotionH; wlumlhc^ 
HiliuUionH ()<;t:ur tlu^y ♦uu lonbisUMii. livtMi ihouBh iluv^^iHllnB 
\)u\y rhdim^^ ^><>muwlu)t from (rial lo irifil, e*u:h tria). ntivvtl^^'- 
|i!ss (Kcufs in i\ i:l()Siul (Mivironndunl. ' 

Sel^lMctuI vs. Kxteriirtlly-pacecl. AnolhtM w^^y ofuhinkinB 
.d)oul skills is in lornis of tlu» tiniinw <>r |M< inR of llij) movin 
nuMil, In om insiana^ ilu^ liinioH of ilu? niovmniMil Iniiiiiiion 
and oHOi iHion is ondt^r ihu porfornior's iM)nlr()l. Thai |s Iho 
(HM fornuM (lin;i(li)s wIumi lo siarl Ihu niovtMnunl an< I how fast lo 
IxMlorrn (I. Tlu'so lypos of inovonuMils art^ lornuMi svK-^mvd, 
(or (?Han)|)li' in lla^ wMm 1 11^1) WaUM, Low V\/i\H% iho ro|H? is 
' slalionary and sol al a sinu ific hol^hl and you <hH idohow fast 
to appro.u h Ihc^ ropi; and h6w (|uickly lo jtinii)' ovur it. In 
liiniplnB over a ropu lhal Iwo individuals aro lurninH, how- 
(jvor, ihi' spml of iho iumf)inK niovcMiuMils and Iho liming of 
iho iumps ihenBolvos iscontrolkul hy ihe spei^d and hoighl al 
whic h lh(» ropt» Is moving. When iho ro|)e is f|(ilrkor, move- 
monl musl In? cjuickor. 

The iump r6po oxampio is an oxlernally-paced skill; llio ralo 
of movciTienl is vanlrollccl by iho spood of iho moving ropo. In 
oxlornaliy-pacod movemonts, in contrast lo solf-paced 
movomonls, ihe porformor noods lo allcnd moro closely lt| the 
oxlornal events (ihe rope, ihe other players, the loall) so lhat ihe 
pace of movement will match the pace of the external events. 
In externally-pacecl skills, as in open skill*; what ihe move- 
, ment looks like is nol critical as long as it is efficient, matches 
the controls.imposed by the environment, and accomplishes 
the goal. 

The maior difference between open skills and those termed 
externally-paced is that the former category includes both 
spatial and temporal aspects while the latter refers to the 
timing of the movements. The same is true of self-paced and 
closed. The former includes only time aspects while the latter 
includes both time and space. 

Body Stability vs. Body Transport. In our discussion of open 
vs. closed and self-paced vs. externally-paced skills we did 
- not specify what the learner was doing (standing still or mov- 
. ing, for exa[nple). A skill performed in a stationary position 
(body stability) is simpler than a similar skill performed when 
moving (body transport). In-a stationary position there is one 
less element to consider in movement planning and one less 
element to demand attention. Bouncing a basketball while 
standing still is easier than running and dribbling at the same 
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inoviMUoni to ,\ hkill 



linu>. In Iho tirhr inntan* o cMily Ihti rjiovonHMU of IhiJ ball 
clenuuids »iiUMi|i(jn. In llu^ stn ond ioHiaiU t) two elwmnlh clt^- 
nuuul atUMitioii, nu vonuMii of iho l)all|ajul Hie mcwemtJor of 
Ihu body Willi )iih|H!<:| ro Iho hall. Tluvivovtiinui|l of Ihu hall 
nuisi Ih» lourdinaUfd wilit Hu^ mnnii^H niovonionh or vice 
VtMsa. In HtMHMal, uldiiiH l<>(cil hody 
IxMlornianco mako^ thai purfornuuu u hioro ( oinplos. 

A skill (an 1)0 simplified dtirinH (hp ItyiniMH prociJsshy 
alUMnpliiiH il brhlly wink) slandinH iiia.fe|alionary position. 
0\M v Wh) is ( li ar try it while niovlnH. In liMrninH lo pass 
in l)askeil)all iUo Uu\t\m niiMht aiUMnpi ilu^ lollowinH '^kl^'^; 
sland still and liy the |mss to a slalionary^lVi eiver; # 
run and p»iss (o .i s|,ui(Hi,uy rtu elveif; ' , 

• dril)|)le and passlo a stationary r(»< (iiver;, 8^ 

• dril)hle .uid piiss to a niovinn re( t!iv(»r; 1^ •> 

• dril)l)le and pass Id a nioviriH i^h ejver wliile l)einH Hnar(le<l; 

• drihhh* and pas^ to a nuivin^ re(:uiv(»r who is being 
Muarded; while l)L»inH Huardtnl. ' ' 

It is most important that llu? learnt^r doesn't sjUMul too much 
time on each of ihesi^ steps hut that each is (lon(» lorlH tMiou^h 
to Ket the idea of what is recfuired. I lu? most important prac- 
tice is that undertaken ip ^{ame or KanuHike situ«uions.^ddinH 
movcMilent makes the task of performing a skill more (flfficult.^.' 

No-Manipulation vs* Manipulation. Another aspect^that 
adds to the complexity of skills that has not li^m specific^y 
considered in previous discussion concerns niart^iui^of 
implements, balls, with the hands, feet, or head. In sf)orts fike 
archery and golf which are closed skills or implements, the^ 
bow and arroN^and the4?olf club respectively must be con- 
trolled by the cmns and hands to accomplish the task. In fields, 
hockey and tennis, which are open skills, the hockey itick and^' 
the tennis racquet respectively must be manipulated to ac- 
complish the task. This is different from track, a closed skill, in 
which Jhere is no ncj'ed to manipulate objects, or basketball, 
an open skill, in which only one player has control of the ball 
at a time. A skill which does not involve manipulating or 
controlling an object or an implement is one less to think 
about, one less element to control, one less aspect to demand 
attention. 

It is sometimes helpful to think of the manipulation of 
implements or objects as a secondary task. That is one which 
is done in addition to the principle or primary task of body 
stability or body transport, Stability and transport arfe consid- 
ered to be primary tasks bec^u^ they provide the base of 
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.M4nl|HiUlU)n of 

IhhIv lUhilily or 
(r«iMi|Mirl t^iid Ihi! 
itfioiuidry M^k 
liivolvioH 
ui»inl|iMla(loii 



»,u|)|H)rt from which all iho ,\^m{^ of manipuKuiort ocair/lf 
Iht^ nriniarv U\^\s \^ nol fUMloiniml wull, \\\tm iUlthuH 
(ask will t iUihu ()oi|<)Miuui( in (Ihj pi imary Miik to woist^n, M 
AW illihimhoM suppose} an imliviiUuil Wf<fi»^i>k*^5^U) tun ihronyh 
a conipljt tiMl uhslat |i> ( oiirso and (he finu> it look (o < onv 
pitno Ihtt uHirsu was ustnl as llu^ nuMsuro of iMMfornianrt}. If 
ihi^ sanu» in<livi(lnal was ihon asktul Uniin (hrouHh Iho nm\^i) 
whilt* il»il)l)linH a haskolhall llu? linu* (o < (Mn|)loUi (ho t'ourso 
w(Hilil int it^aho, I ho addilion of iho ^(udntlaiy laf.k, <lrihhlinH 
iho l)i»ski'll)all, iiu MMsod !h(» liiut^ noi i'hSiUy lodo iho piiinaiy 
laski onMiinMlluMthstat Itu (Uiiso. Ilu^ prlniaiy titskdi'inandtMl 
a i iMiain aUonlion whon.llio so< oixlary lask was i\[kkH\ ' 
i\\U'\]\Um was divoiU'd and sh.utMl l)u(woon Iho prinuiiy an<l 
(ho so( (MKlaiy (ask (hns a(fo( (inn (ho p<Mfonnan< of \Uv (o(al 
(ask. 

As skill in (ho piinituy (tisk iru roasi^s, it (kMnands liv.s a((<Mv 
(ion. A( la(or sta^os of lo,n nin^ (ho |)orf(Mnuuu o of (ht^ primary 
lask((raiispor(o) s(al)ilily)l)o(dnios siMni ati(oniali< and a((on- 
(ion ( an ho div(M(od (o (In* sccdndaiy (ask wi(h<)n( a nodi 
ablo affo( t on ()V(^rall porfornian( 



Cooipleitlly oi «i 
<ikill iiiay inHiii'iK i* 
liny or all of the 
iiiformalion 
proiCssioK «iHpecis 



Complexity of Informalion ProcessliiK. A final ( onsidc^ration 
ill ciassificadon of skills lolatos to tho four infonnation procos- 
sin^ oporations niontionod piovioiisly; INPU (, DECISION- 
MAKINCi, OUTPUT, and (TinDBACK. The complexity of the 
INPUT phase can vary depending iip()n|fie number of critical 
stimuli, tho speed of events, ami otheriartors listed in Table 
2.1, In similar fashion tho umph^ly of the DECISION- 
MAKING phase can vary, Likewistrtho OUTPUT and FEED- 
BACK phases can differ. 

, Most of the|:omplexity can be controlled in practice; but in 
the game the f^ictors Will have certain values. In basketball for 
example: 

• there are many critical stimuli; 

• there is a high ratio between critical and non-critical 
stimuli; , • 

• events occur at fast speed; j * 

• there are many confusing stimuli; j 

• many factors must be considered in planning the response; 

• there are many alternative choices and the distinctions 
among them are subtle; 

• the times between input/decision-making and decision- 
making/execution are shortf 

• the movements require the coordination of many body 
parts simultaneously. 
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Ii# r«iiNi^#il,by ily; 

m<ioifiMi^ttfiii IN ^ ilu^ru iUcWew i:rj(i(:aUtinuili; 

ram|MHH»Mii • (ht) ftitiu betwttan rrid^'Al mi\ nun ^ rilir^il i^iinHili |i)vv; 
t ihtj iniiini»(ty niiidiuni; 

# lluj t (mUmsI ib nunliiini; 

# (heifci iUu few tonlMhinH i^liinulj! 

# thtJia 4rt* playtjf tt^nlrolliitl Imuik^ in (lut tiiin; 

^ # Ihti tHiinl^wr ot alttirnalivH i hiMi i^b h ( i)tn(MM<jv^ly low 

I tutiio t onit^loHily tfu lnr^» may Ih^ (hdiinhi of in it^nnb t^f i^^k 
ilirlii iilly, i lUi (|jHi( uhy (if ^ iii^k < an uitKumf l)y muuiIihi 
laliMH <lH>st> ahptu U rolaitnt to tNIHI l, t)li( fSK )N MAKINCi, 
( )l ) I tH ) I , ,\\m\ I i;i:| )HA( K ()(knali4)n^» iluil atlm l < onnHi^Hiiy. 
fly i\ltoHi>M/iitKHlsilh »u i *)ri|ilnH lotliffli ully llH)^iti Hkill^ 
♦iii^ K'hs ( uin()lt*x ran ho iJivu lldMl liihl *(n<l (lu»n H»a<liuilly 
MM Mi? t ointJl*?>i skills c»in lu^ iUldod. In a(l<liii()n, skills wtiii h 
♦ire i oniplex in some ways lui(^eahit»rt i»i <Jlher wayia miIhIU 
|)iovNlt* HiMMl prartii 1^. Pinally, a paifii Slar skill ( an bt^ varit^d 
in (oniplexiiy l>y inanlpiilalinK ap|M<»|'Mia(<^ asjUH is. 



Sport Skills - An integration 

skills pcrfornuul in spoil 
wliich have \mm disc tisscd: 



Complex skills are 
easier lo learn \i 
reduced lo a 
simpler form and 
Ihen gradually 
made more complex 



siUi.Uions involvi' 



• lh(» (MivironnuMil may he.optni or i loscd; 

• the porformrr may ncc^cl lo fot iis on movin^ rhrotiHli s|)a( 
or ijn maintiiiniriH «i stiil)lr posidon; 

• tin? |H>rfornuM may nianipidato an ol)j(H I or im|)lonuMit or 
porform some otht^r secondary t.isk; 

• the complexity of the infornialion processinj^ operations 
rntiy vary from minimal to maximal. 

The level of skill difficulty may be (lert?rmined in part hy 
analy^iriH it v^ith respect to the aspects listed. 

The simplest skill may involve a closed environment with 
no locomotion, no object manipulation, and minimal infor- 
mation processing complexity. The most difficult skill may 
involve an open environment with locomotion, object ma- 
nipulation, and maximal information processing complexity. 
The first example can be illustrated by standing in place in an 
empty room; the second can be illustrated by dribbling a 
basketball toward the basket through a group of moving op- 
ponents. When learning a skill it may be wise to adjust the skill 
to a simpler form by eliminating some of the aspects that make 
it more difficult and then gradually including them as the 
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or: 
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EKLC 



Siiiitfii4iiy 



atnivti u m\^h\ lui ea^tet to ttvu I) a playt^i ui ih iht^ije widuiMt 

pLiyt^f bhnulil (|ril)l)lt; amuntl a ht^i tif biantMUMy ttMitia finally 
(hit I klaytt) ^hiUilil ih M\\ii arMiMul playtiib whu are ptiMnitteij Ui 
iiuive vvi(hli» llniMtnl !))jai llu^ it|ti(Ma{ti u*bi h to un^ ihd bkill 



Aro closed Hkiils 
really e<i»ivrf 



MllttMiMIt ^)kl|K make' illMcUMit it(MliaM<l^ iU\ tUttMllMMi ' 

i apaliililit^i Npoit ikilK i an l^' i MnhUuuj at i iMillnn lo; 

• ilu' i'ln inmnuM)! in whu h llujy t.^kt* pku tt (i)|u«n or i hi^t^h, 

• Itu' *ilalo i>t yoiM Ihuly (MlatMtnaiy or moving); 

• (lu; [Mt^htMuu of a stHorulary task {ntarn|Hita(iiM^ in 
nn tnanipulatiitin, 

• (luM o(n|>l(*\)(v of inloinialUM) puu ('^^tinn (niinlrnal kH n)a\ 
linal); 

Stinu' skill*) allow total < on(/*ntiation on niovtMncMit. ( )tluM 
skilK u'<|nirc« i ont (MWi.iti<»n on nioV(Niu*nt ,um\ the' oiov 
iMH«'ovM«>nim'nl In still otliors tho ptayrr jnibl njovi* lhr<HiKh 
.1 (MitvinH tMwironnirnt possihty iWoidin^ (atirr niovinn 
{U'ojili* wla^« swin^tii^a tennis rat k<*t, dohhlinf; a mu t rr hall, 
or porlonninK '^nnx* oIImm .ittfotUMi (ItMiiaiHlinK li»^k- Sonu' ol 
llu* most (lillii lilt sp(nl skilK air in tlu* List < idr^ory, sonu* <»l 
Ihf simplrsi an* in the liisl, Humt mv, luivvt^vcr, skills ol 
v.nyiof^dt^^MH's ol (tillimlly in allot tluM .Ut'KiMifs; Ihrsr may 
ljt» «»sscsstMl hy fvaln.Wi<Mi oi ( omplt'xity. Aont* IluuKhI hand 
stand is in the same rnvironnuMit, hody .md m«ini|)(ilatioii 
ial('Kory .is st.mdinK in |>t.K:e although the handstand is 
I ItMf ly more diftiuilt. I ht» ii.ist* ol support is sm.ilirr nuking 
th(» output n)on' ( ornjilrx. 

h) modilyin^ niov(Mnt»nts or skills to m.ikt' th<»m (Msicr to 
[KMtorm it should ho MMMiMnlnnt'd tli.it .ilth<»u^h it is [)ossihh^ 
to pr*u:tii t» opon skills in ( loscd onvironnuMits, for oxanipio, 
(v\((7)s;v<» prarti( t» of this tytu^ is not likely to l)e wiy offec tivt\ 
I hert^foro this type of modifi( ation slionid h<' nsed minimally 
if at all and tfu»n only witli sptu ific ^oals in mirul. 

I iritilly, although ( lostMl skills may h<» tlie easiest skills to 
perform wlien environmental complt^xity is considered some 
c losed skills demand extraordinary qualities of movement 
sense (kincsthesis) and movement control on the part of the 
perforniQr. Therefore the skills of gymnasts, divers, figure 
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Ill l).iskrtb,ill, (IriJ)hlirig ,u()un(l piciyors who <\w permitted to nitivi' within MfTiitt'd space 
involves anofKMi environriK'ril with loroniotioo, ohjet t niar)if)uKition, and fjiaxinial informa- 
tion processing tornplexily. 
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What Do You Havr To Help Me? 



MntMHi iti.ii pi.u lii »• Mi.tk*-, jUMlrt r r, not i}iHlt^ liur (IcimI 

i>.u k r. M<'( n\ l(M iinpu>\rnM'fit iti JviM { >< 'i (< h i n.tnt «-) il r. 
i Ir.H th.it 

N( ) I'K \( IK I N( ) |\U'Kv )Vl ^U Nl 

■'Ii»>hM jii.ii III r l>r oi^^ioi/rtl loi the liHpiMVrniriil to 

< M t u r " 

Ho^ ^•^••'•^•^f'"''' *>'n< M'.H IM K .ir) invt-,tiiiriil,nl tiino .mJ ♦•floit, ifMlividu 

lira, tit r% is thr k.^v '>lii>uM I )r < niK i-n h I vvilfi )ii'tfin^; if,,' hrsf fM)-.Ml)|<' K-tiirn 

*"*'"»"'»^'*^« ■ , r.iiffu-ir irJvrMiiMMil I f im • . n (-.rvvr .il Iln i Lit i v i ■ n u -ifu m I. f( ,r 

|.>f-rfnf nuiH r Ik invt In )riMMiist.ih( (inr mrllH xl o| pr .h tf( r r.( I.Mrly 

IxMIrr I hail lis <)|>|)(»sniv; ihcIIk h I hu t tins r, n< )t t vpu -il K.ilhrr 
{fu- MIfM'rioriH i\\ out' nirtluKl uvt'f .inntfiri jimv (IcfMMul on: 



# UiC Ur'a*: aO^^^iCvi twi ^i* a, c 

f U^t: «j.**ai fif Uit: dsn. . 

1^. ai*- v/l ilU: V. MiiiiMU,? ^4iLaik: 1 4» N (h^ if|.i4lM*i* 

I k , I t ii 4 J s * k:- i ^.^4 fc- it;'* Utc i M > V ..u rJ i '.i i iCi 1 -js i S t;f if ifi^i^ 1 1 ^. t-* * 

tl..»;,v,i .>U|kJ.t ih^i ..jUli.H .|iH^;»ctU ::Mi(Mitt^ lit*;- 

*- i k > I * » / i *t «j . •* ^ 4 < « ? ^ »* i 1- » C- ^ ' i: i • ^ > H. > ^ • - ■; * h ■ * f I ♦ i * / v .i ? j. »♦ » .? .? 
. ,» lit- i ii: J U .*» } ^ (til vii ^ h * I »J -i i.: i 

I rx alt f tlU^i ^ t i M »' H i I >Ul > f ( f< V -jr MUfUc i (1 j H U f U U {>; >4 

««4 1 s o * I t * U » I » U M i t u I ^ a ;i *i jt • i » ki\ a tit I Ji « » t » * .1 U: I > * ^ « > 0 > i I » Ui: 

ji.ul'^ iii |ii.uiiiiM}4 J»cvv -Kitt:: tht ,^«. |,»,niir fi}^^ lie |M,»» iu» *l 
I >.i;i' i it K»n jtMs^.uitjtU fiu i< tMVii a* U» i ilu t u tlu. 

UU{U H I lit iS .tt tu H tfi r^* i ; i - i .iiit J ^f .il i J H .ii i »♦ htU' 

J H .i» in wm; II-. i,ni t.M.t ( ; . .tlU J I twU ti. S 

, 1I !t .in .U U . f{ ■ ) '.I ^ i =t ■ . |i\ H l( . I 1 .t ' WHMI i »< 

f t i. I i U t " t p;» Ht 1 if ' I *i tit i 1 lu ,1 - i< i 1 1 i { M *! u * t t; >i M u f, - I sit M W ! >l 

j iti I H til t w * ,ti ).H M.t ) M t. - j . .kiirt i i I I I u tu i- 

) M n I f u- i. (0 Mi i < It n nl ft ■! ( tC ( 1 it < ■ t ^-11 u ul-- vv i 
pi t ti u r, I H U \ ( t h \H ,1^ Hi r. * jilt » i ( li-.lMl M i}<« i I K n» r in 
u .m^; .> It iLil p» .H I u « { inir- o.( / I h m m " } u < vv t « K t * « l» n i-n 

h,l\. <* (111- }f,H n J ft - M i U I' If * llMtU ' 1 M ! .\ '•U\^\<' i\ .%\ * H i« M * »rU^ 

h.jlf ihMM iMt < .1. h ( »l 'I li.^ys Itu f lit <llllt' \\*'UUI \fi' 

i .\\\{ i\ ( I r Inl H lUt I ihi- rti.t .<Hf 

'■/h'u^/W iW.u/,^«. i.,wJw' .0 /^^W/s .M t .iM 

^il-tii ,»ti- .(j,»U> jM.i. \\s r^i iiv .H iM.tiU <l(tMu; tfu-ni iHjf d t% 
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learned by going to the driving range and actually hitting 200 
balls per day, or by spending one day imagining hitting 200 
golf balls. 



How? Speed versus accuracy. There are three choices in relation to 

the speed and accuracy of skill performance. Theskill^can be 
performed: 

Practice for speed, • as quickly as possible as in pitching a fast ball; 

for accuracy, or for • as accurately as possible as in pitching the ball into the 

both as the skill Strike zone every time; 

requires • as quickly and accurately as possible as in pitching the ball 

fast and into the strike zone; 

Usually individuals refer to a speed-accuracy^rade-off. This 
means that in order to be as accurate as possible the ski II must 
be performed more slovi^ly. To perforni as fast as possible 
accuracy will have to be sacrificed. When both speed and 
accuracy are emphasized then both are attained to a more 
moderate degree. 

For some time individuals believed that the best way to 
learn a skill was to practice it slowly at first, emphasizing the 
accuracy of the movement and then gradually increasing the 
speed until it reached an acceptable level. It was believed that 
at slower sbeeds the performer could be very accurate in the 
movement Wause the progress of the movement could be 
controlled. ItWas suggested that the performer could monitor 
the progress oMhe movement throughout and make adjust- 
^ ments^as necessary. 

The applicatioh^of thjs suggestion to a sport skill, bowling 
for instance, would.dictate that the beginning bowler should 
move slowly and deliberately during the approach and deliv- 
ery so that movements could be monitored and adjustments 
made as required. An alternative would be for the bowler to 
attempt to adjust the delivery so that the ball travels down the 
alley as fast as possible. Neither of these methods would be 
\ wholly satisfactory. 

] ' ' /he best way to practice the skil I of bowl ing would be to use ' 

\ a'^moderate speed of delivery and also attempt to maintain a 

j moderate degree of accuracy. A performer will need to ex- 
plore combinations of speed and accuracy until the right 
combination for him and the skill is attained. While bowling 
may demand more accuracy and less speed, pitching a 
baseball may demand more speed and less accuracy. In spite 
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.of the fact that most tennis coaches indicate that the second 
serve should be as fast as the first, most intermediate players 
and some advanced players will cut down on the speed of the 
second serve to insure accuracy. 

The size of the target generally has an effect on the speed- 
accuracy trade-off. To test or demonstrate this notion several 
individuals might participate in a brief game. Make or draw 
several targets of different sizes and give each person ten 
chances at each target emphasizing that the balls should be 
thrown with both speed and accuracy. Do they throw at the 
same speed for all targets? If they do are they more accurate at 
some than at others? If they do not do they tend to throw more 
/ slowly at the smaller targets or at the bigger targets? 

Figure 3.1 illustrates the notion of the speed-accuracy 
trade-off. Skills which demand high accuracy but not high 
speed are to the left; skills which demand high speed but not 
high accuracy are at the right; skills which demand both are 
toward the center. In bowling, pitching, and tennis the best 
results would be obtained when both speed and accuracy are 
moderate; for throwing events in track and field, speed of 
movement is more critical than accuracy so speed would be 
emphasized as it would in the tennis or badminton smash. In 
the drop shot or hairpin shot in badminton, however, place- 
ment accuracy is foremost and so this would be emphasized 
at the expense of speed. What are other skills or sports in 
which accuracy is emphasized at the expense of speed?, 
speed at the expense of accuracy?, speed and accuracy 
equally? 

in summary emphasis on speed and/or accuracy requires a 
trade-off. Individuals cannot perform at top speed and be 
optimally accurate also. Speed must be reduced to gain accu- 
racy, and accuracy is lost when speed is gained. Each per- 
former in consultation with his teacher or coach must decide 
what is important in the performance of the particular activity 
to be learned or practiced and then attention must be focused 
, on speed, accuracy, or both as appropriate to optimal success. 



A skill may be practiced in its-entirety or it may be broken 
down into its parts and each part practiced separately. In 
swimming for example the whole stroke may be practiced as a 
single unit or it may be practiced in parts (arms, legs, breath- 
ing) and then combined into the total stroke. The lay-up shot 



Figure 3.1: An Illustration of the Speed-Accuracy Trade-Off. 
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may be practiced as a single unit or it may be practiced in parts 
(the dribble, the approach, the take-off, the shot) and then 
combined into the total skill. Finally volleyball students may 
be put into a game situation and expected to learn all the 
different skills of the game through playing the whole game or 
each of the individual,skills, the set, the serve, the pass, the 
spike, and the block, may be taught and drilled individually 
before the learner is allowed to play the game. 

Three situations were used to illustrate the point because 
the three situations are slightly different and these differences 
have a bearing on the way they should be practiced. The 
swimming stroke is an example of a skill in which the parts 
occur simultaneously; in the lay-up the parts occur in se- 
quence; in volleyball the game is composed of a number of 
independent skills. 

In swimming, the arm action, the leg action, and the brea- 
thing action are rhythmically related. In the crawl there are 
three leg actions for each arm action, and one breath to each 
two arm actions. In skills like swimming in which the parts are 
, rhythmically related, practice contributes to learning the indi- 
vidual parts and the rhythmical relationship among the parts. 
What are some other skills in which the parts occur simulta- 
neously? Fencing, dance, and bowling are good examples. 

In the lay-up shot in basketball the actions take place in 
some predetermined sequence. All the parts of the skill are 
related in that the segments have a particular relationship in 
sequence and in timing; successful execution requires that 
this relationship be maintained. In skills such the lay-up shot 
the performer not only learns the parts of the skill and their 
sequence but also the intersegment timing. What are other 
skills in which the segments take place in a particular se- 
quence and the 'intersegment timing is critical? The tennis 
serve, the foul shot, the archery draw and release would be 
good examples. ' j 

Finally the skills in the game of volleyball bear little rela- 
tionship to one another and so may be considered as inde- 
pendent skills. Each skill is distinct from the others and in fact 
may be either a sequential or simultaneous skill. However 
they are related because together they constitute the game of 
volleyball. These skills must be learned as individual skills but 
they must also be learned in relationship to each other and to 
the total game of volleyball. Each particularskill is specifically 
related to the total game in some way. What are some other 
games in which the skills are independent? Basketball, tennis, 
or Badminton are games comprised of independent skills. 



Skills in which 
the parts are 
simultaneous are 
usually best 
practiced by the 
whole method 



Which skills require 
whole practice? 
part practice? 



Skills should be 
practiced in part if 
a skill is intricate 
and/or long and/or 
the learner is very 
young 



Skills in which the parts of the skill are simultaneous are 
usually best learned and practiced by the whole method. Th^i^ 
is wherever possible the skill should be performed in total as^A. 
single unit. When necessary a portion of the skill, e.g., the leg*; 
action in swimming, may be isolated and practiced briefly but' 
it should immediately be incorporated back into the corriplete> 
stroke. As was mentioned previously the integration and ^ 
rhythmic coordination of the parts contributes to successful 
performance in simultaneous skills. It is this aspect that is 
practiced during the whole practice. While the teacher may 
wish to have a student exercise a particular element in isola- 
tion, extensive practice in refining an aspectof a simultaneous 
skill without emphasis on the integration of the refined fJart 
into the whole may be detrimental to performance of the total 
skill. 

In the case of a sequential skill where the parts follow in a 
particular order (as in folk dance, a gymnastics routine, or th^e 
lay-up in basketball), the skill should be analyzed to ascertain , 
whether the parts can be easily identified and whether they * 
are meaningful and distinct in isolation. Inuthe case of folk 
dances and gymnastics routines the parts are often meaningful 
(they ^an stand alone as independent skills). In the case of the 
lay-up shot it is less Ijkely that the parts as suggested previ-' 
ously, are meaningful apart from the rest. When the parts of 
the skill are not distinct and cannot stand alone it is best to 
practice the whole skill as a total unit with allowance for extra 
brief attention to a particular aspect if needed. 

Another consideration in the case of a sequential skil I is the 
length of the total skill. This may also be related to the memory 
and attention capacity of the learner. If the total folk dance, for 
example, is short and the students have the capacity to retain 
all of the steps then it is probably best to practice the total 
dance. If the dance is long, the parts intricate, or the memory 
and attention capacity of the learners warrant, then the skill 
should be presented and practiced in parts. 

Often in sequential skills a technique known as progressive 
part is used to present and practice the skill. In a folk- dance 
with five distinct and independent segments the teacher pres- 
ents step one and the learners practice step one. Then step two . 
is presented and the learners practice steps one and two. Step- 
three is presented and the learners practice one, two, and 
three. This method of practice continues until all of the parts 
have been learned. One problem with this technique of 
course is that the initial portions of the skill, having' been* 
reviewed and practiced the most often, are best learned. An 
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Whole-parl-whole 
practice is best lor 
sports comprised of 
^any independent 



skills 



advanlcige to learning this way rather than by the strict part 
method is that the learner learns the parts as well as the 
transitions from one part to the next. 

In the caseof a sport comprised of independent skills (vol- 
leyball, tennis, and badminton, among others) it is best to use 
what is termed the whole-part-whole technique possibly in a 
mini-game or controlled game situation. For example the 
spike in volleyball is first presented in a game situation in 
which students are given the opportunity to briefly attempt the 
skill. Then with the knowledge of its relationship to the game 
the students are prepared to learn and practice the skill in a 
short drill situation before continuing practice in a mini-game 
or controlled game or game-like drill. Finally the students will . 
incorporate the skill into the game possibly with the stipula- 
tion that only points resulting from a successful spike will 
count, thus encouraging the use of that skill. See Table 3.1 for 
a summary of factors influencing whole-part. 



What Else? 



Massed vs. 
distributed 
practice 



Practice time 
should vary 
according to 
difficulty and type 
of sl<ill and age of 
the learner 



Anotlior aspect of concern is the amount of time the skill is 
practiced as it relates to the number and placement of the rest 
periods. Sometimes in class, for example, the number of 
attempts at a skill or the amount of time at a particular task is 
dictated by the teacher and by the niJmber of students sharing 
the equipment and facilities. At other times during class or 
after school on the playground the performer can establish 
an individual time schedule. She can choose to spend a long 
time practicing, taking many attempts, or she can' take a few 
attempts and spend a short lime practicing. A performer might 
also choose to spend a long time practicing but might take 
frequent breaks during that time for practice, rest, practice, 
rest, and so on. - 

Suppose a coach wishes to schedule team practices, any 
sport will serve as an example: basketball, golf, volleyball, 
track, gymnastics. Practice could be set up any number of 
ways. The team members might practice, two hours a day, 
twice a week, and during those two hours might work or play 
constantly, scrimmaging or performing for the total two hours 
with only game-related pauses. Alternatively the team mem- 
bers might practice only 50 minutes per day but practice every 
day. The time spent in practice is almost the same, 240 
minutes in the first instance as compared with 250 minutes in 
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Praclice should/can emphasize: 

Wholes 

If the Unk: Has highly dependent 

(integrated) parts. 
Is simple. 

Is not meaningful in parts. 

Is made up of 
simultaneously performed 
parts. 

If the learner : Is able to remember 

long sequences. 

Has a long attention span. 
Is highly .skilled. 



Parts 

Has highly independent 
parts. 

Is made up of individual 
skills. 

Is very complex. . 

If limited work on parts or 
different segments is ' 
necessary. 

Has a limited memory 
span. 

Is not able to concentrate 
tor a long period of time. 

Is having difficulty with a 
particular part. 

Cannot succeed with the 
whole method. 



38 



•IS 



the latter Ctise. The first woulcj bo called massed practice 
because the time blocks are longer) the second would be 
called distributed because practice h shorter and more fre- 
quent. As another alternative, practice mi^ht entail 90 min- 
utes a day every day, with a 1 3 minute workout alternating with 
1 2 minute rests for a total of 260 minutes of practice per week; 
This would also be distributed practice. 

The evidence regarding the time distribution of practice is 
somewhat difficult to interpret due to: 

• the manner in which massed and distributed are defined; 

• the age of the students; ' 

• the type of skill to be learned. 

Nevertheless certain factors can bip, helpful in deciding how 
much time to allot to practicing a particular task and how to 
organize that time. Some suggested guidelines are presented 
in Table 3.2. In the case of a gymriastics^outine, check the 
table to find out where gymnastics might fit. In gymrfastics 
optimal, safe performance often involves considerable 
warm-up of the various muscles of the body. In addition the^ 
) ^ . total routine is usually complex and consists of many ele- 

^ ments. Therefore the practice time should be comparatively 

long since time for warming up and time for practicing the 
routine must be included. For this reason 1 V2-2V2 hours sev- 
eral times per week may be more appropriate than 1 hour at 
more frequent intervals. For the basketball foul shot, a repeti- 
tive and sometimes boring skill, frequent, shorter, practice 
periods would be appropriate. This does not necessarily mean 
that an individual would go to the court each day ahd spend 
10-20 minutes practicing the foul shot. Instead an entire 
workout in which each of several basketball skills are prac- 
ticed for a short interval several times during the practice 
session would be most suitable. An example of how this might 
be done is shown in Table 3.3. Each skill would be practiced 
in a realistic, game-like setting. The placement and frequency 
of each skill might be varied according to the needs of the 
individual players. .-^ 
Practicing when over Continuing practice when a player is so tired that he can 
fatigued is a waste of hardly move can be detrimental in terms of the return on the 
••'"^ practice investment. This is a major consideration when 

selecting massed or distributed practice. The length, organiza- 
tion, and frequency of practices should be adjusted to suit the 
performer and the skill that is to be learned and practiced. 
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Table 3.2; Factors which m^iy influence your choice o( massed or distributed 
practice organizations. 





Shorter and More Frequent 


Longer and Less Frequent 


If the task: 


is simple, repetjlive boring 


is complex 




demands intense 


has many elements 




concen trillion 


requires warm-up 




is fatiguing 


is a new one for the 
performer 




demands close attention 






to detail - 




If the learner: 


is young or immature 


is older or more mature 




(unable to sustain activity) 






' has a short a|ention span 


is able to concentrate for 
long periods of time 




has poor concentration 
skills 


has good ability to focus 
attention 




fatigues easily 


tires quickly 



40 



Table 3.3: Sample time distribution for a practice. 



3:00 p.m. Practice begins 

3:00 p.m. Warm-up, sprints, stretching, calisthenics, jogging 

around gym 

3:15 p.m. Sprints with dribbling 

3:25 p.m. Foul shot practice 

3:35 p.m. Lay-up drill 

3:45 p.m. Shots from floor,rone-on-one 

3:50 p.m. Full scrimmage 

4:10 p.m. Foul sho\ practice i 

4:20 p.m. Chalk talk, new plays, problems, questions 

4:40 p.m. Floor shots one-on-one 

4:45 p.m. Full scrimmage 

5:05 p.m. Sprints 

5:10 p.m. Foul shots 

5:15 p.m.. Cool-dovyn exercises 

5:30 p.m. Practice ends 
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What Else? 



Menial practice can 
improve performance 

Combining menial 
and physical , 
practice can res^i^;:^ 
in maximum ;V(-( 
improvement '^^^ 



Mental practice 
works best for skilled 
performers with 
familiar closed skills 



, Incredible as it may seem it Is possible to improve on the 
performance of a skill by simplyjmagining or visualizing the 
performance of that skill. Don't be misled by this claim, 
however, because it is much better to practice a skill by 
actually doing it; imagining the performance is better than not 
practicing at all. It is also true that a combination of doing and 
imagining can sometimes result in more improvement than 
just physically practicing. Going through the motions of per- 
forming a skill by using the imagination is called mental 
Ijraciice. It is important to note that during mental practice 
there is no observable movement. Actually performing or 
doing the skill is called physical practice. 

Although many individuals have investigated the role that 
mental practice plays in the learning of a skill the majority of 
them have tested mental practices using closed or self-paced 
skills. Mental practice works well with closed skills but not as 
well as physical practice. A combination of mental practice 
and physical practice used in an alternating fashion seems to 
be as good as or better than physical practice alone. If mental 
practice Is used to rehearse open skills then the moving object 
must also be imagined. Mental practice in combination with 
equal amounts of physical practice, seems to work with open 
, skills in the few studies where it has been tested. 

Mental practice seems to work best if the skill to be per- 
formed is familiar. Individuals who are highly skilled seem to 
have more success with mental practice than those iridividu- 
als who are novices at the skill. Although it is sometimes 
helpful to have some direction, possibly in the form of verbal 
or written cues, it is usually best if cues are used sparingly in 
combination with non-cued mental practice. Sometimes in- 
dividuals who use mental practice tally each mental attempt 
to perform the skill (In mentally shooting foul shots, for exam- 
ple, the student would score one point for each shot th^t went 
through the basket). This is motivating and also helps keep 
track of how many attempts have been taken. Strange as it 
may seem individuals using mental practice do not always 
achieve a ''perfect" score. In fact the types of scores reported 
for mentafpractice trials are very simi lar to those obtained in 
actual practice. 

In addition .to the potential of mental practice for skill 
' acquisition It can be used for pre-performance rehearsal of a 
skill before executing It in an athletic competition. High jum- 
pers, golfers, archers, gymnasts, pole vaulters, divers, and 
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others use some form of mental rehearsal of the action prior to 
execution. It has been suggested that Dwight Stone^who won 
a bronze medal in high jumping at the Montreal Olympics, 
does not begi>i his approach until he has rehearsed a success- 
ful jump even if it necessitates many rehearsals. In fact TV 
viewers could almost see his eyes and head move as he 
visualized the approach, the take-off, and the clearing of the 
bar. 



[different methods for practicing were discussed in this 
section. There were no easy answers presented because the 
choice of "best" practice emphasis or method depends 
on: 

• the skill level of the learner; 

• the type of skill to be learned; 

• the age of the leaTner; 

• the amount of timci available. 

Each of these alternatives should be considered when a prac- 
tice session is planned: ' 

• speed vs. accuracy emphasis; 

• whole vs. part emphasis; 

• massed vs, distributed emphasis; 

• mental vs. physical emphasis. 

Becoming aware of these alternatives will enable the teacher 
or the learner to vary the practice sessions. Change or novelty 
in the practice sessions often enhances learning of skills be- 
cause it stimulates concentration to the task being performed. 
These methods and emphases should be used to further stimu- 
late instruction and practice to maintain interest and concen- 
tration. 
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CHAPTER FOUR 



achievement 

ALTERNATIVES 




What Do You Have Tp Help Me? 



Practito methtnls 
must bi» iippmpriiite 
for the skill to he 
Icfirned 



Pmc tic c nn^fhods u fiic h work for onr p.irlic uLir skill .uv not 
.ikv.Hs (hjikUIv t^ttectivotor other '-kills. fV.u ti( if\i^ in in.ipfiro' 
' f)ri.it(' u.iys tor tho ik\\\ to \)v l(Mrn(Hl cm r/v\itlo( t 

portorni.HK o (tfv' f)(>rlornu^r won't l(Mrn .is iniu h .is nii^hi 
h.ur Ihhmi UMfiH'd usin^ an <ippr()pTi.it(* method). In.ippro- 
()ricito |)r<U tic r ni.iy I(m<J to poor(»r prrtornuinc o lfi<ifi no ()f .u - 
ti((\ Sincc^ niorc^ ni<it(Ht<il- is jwuLihlo on skills wfii( h tcik<» 
f)laco in opvn cMu ironnuMits vcmsus those* th.it t.ikt* pl.u in 
rloscMl iMu ironmcMits, tluit .isp(M t will he* c nnsidcTcd in dcMdil 
lo illustr<it(' tlu' fUHui lor stnic tLirtn,u,prcU tic o in w.ivs ihji art' 
<ip{)ropriat(^ to tin-skill to hv ((mohhI. 



How and Why Does It Hafipeii This Way? 

whaiiypeor Opon aiul closed skills make differeni clemcWHls on ihe. 

pracilctf worki kieii performer necessliaiinH the developmenl of different 
for ofwn iMIUf capabililies.f racticeof Open and closed skills must reflecl the 

for cloM?d (tkllUf tlifferent demands if the tin^e and effort spent in that practice is 
to he worthwhile. Closed skills demand consistent, habitual 
movement. The environment is fixed, stable, and unchanging 
arul the best choice is to attempt to do the same skill in the 
same manner each time. Sorvie individuals use the term fixa; 
tion to indicate that a movement habit that will be successful 
Is fixed or set in matching flosed environment demands. In 
contrast, skills performed in open environment, i.e.,- open 
skills, demand rapid discrimination, interpretation, and an- 
j ^ ticipation of constantly changing events. The movement must 

be adapted to the situation of the moment. In baseball the 
pitcher delivers the ball at different heights and speeds and the 
batter musfdiscriminate the differences, interpret the informa- 
tion in terms of the arrival place and time of the ball, and 
adjust the level and timingof the swing to match the particular 
ball characteristics. In basketball the players shoot from dif- 
ferenl distances on the court and must adjust the angle and 
force of their shots to conform to the perceived distance. The 
need to adapt the movement to the situation of the moment 
has been termed diversification. 

The diagram presented in Figure 4.1 A illustrates what oc- 
curs during learning in a closed environment. The beginning 
learner makes a wide variety of responses which have varying 
degrees of success. With continued practice the variety of 
responses narrows until the individual executes an habitual 
response consistently and experiences a high rate of success 
In goal accomplishment at later learning stages. In this closed 
skill situation the learner must differentiate both the correct 
response and the environmental cues which are associated 
with that response. Since the environment is closed there is 
sufficient time to do both. 

Figure 4.1 B depicts learning in an open environment. The 
beginning learner has difficulty discrimifiating among sets of 
environmental cues and among the various responses neces- 
sary to match those cues. As learning proceeds the individual 
is able to discriminate among the various sets of environmen- 
tal conditions and their respective responses and is finally 
able to match the appropriate response to its environmental 
cue set. The more advanced open skill performer has a collec- 
tion of responses to fit a variety of environmental situations. 
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Figure 4.1 ; Whal occuw during ledrning of open «ind cIomhI skllb. 



Figure 4.1 .Ai Cloied Environment 



initi.illy 
variable 
responses 
with 

inconsistent 
execution 



LEARNING- 



Figure 4.1 .B: Open Environment 



initinily 

diverse, undlfferentiateci 

responses made In 

attempting 

deal with 

the changing 

environment 



LEARNING- 



habitual 
consistent response 
which conforms 
to the 

unchannlns 
Invariant 
environment^ 



specific 

responses 

to match 

specific 

environmental 

conditions 



♦drawings from Higgins; and Spaeth. "Relationship between consistency of move- 
ment and environmental condition." Quest 17:^1-69. 



UinltM (livmv conditions Ihu open nklll filhlule (Uwelops a 
"rult)" wl^lch ur)nl)lt»s l^l^n lo formulate a wUlo v*ulely of 
rt»sponst?s wilh sufflciont practice, 

l la* hnporlant conslderatlcin In lernin of open and closed 
hkllls Is, of «)uVs(s how practice In organized to emphasize 
fixation or (llversiflcatlon, In the next necllonh fixation and 
divcMsifit lUion aw considered and eKamples of (he types of 
sisills thai would luMiefit from each type of practice and the 
mc'lhods (or at hievinw (ho recjulred ty()e of practice are 
provided. 

FIxAtlon 

Fii(.i(ion a conHKtemy Prac tic e with (Miiphasis on ^fixation, or sanieness of en- 
vironmental cues, is appropriate for closed skills. In actual 
performance the environment is stationary, stable, and pre- 
dictiihle. In addition there is little if any change from one 
attempt at performance to the next. It is advan\ageous to keep 
the environment the same lin practice as it will be in competl- 
* (ion or the same in the competition as it was in practice. 

. " Think of the Olympic gymnast Nadia Comenici as she 

prepares to execute a handspring over the vaulting horse. She 
paces off the distance from the take-off board to her starling 
position and meticulously places the take-off board a precise 
distance from the vaulting horse. The height of the vaulting 
horse is the same used in her practice^ sessions. She and her 
coach make certain that the distances and heights are pre- 
cisely the same as those she will use in the competition and 
that they are consistent from vault to vault. When she executes 
the vault she does not have to adapt her movements to differ- 
ing heights and distances; she executes the vault precisely as 
she has done in practice. If her movements match those 
prescribed by the rules she will receive a maximum score of 
10., In practice she^atterhpts to fixate or habituate the precise 
performance characteristics required by the rules. This is a 
difficult task though Olympic caliber performers make jl ap- 
pear easy. It should be noted that although the rules which 
govern awarding of points in gymnastics, figure skating, and 
diving prescribe movement,. each performer may still have 
his own "style" or manner of performance without fear of 
losing points. 

Skills such as gymnastics, figure skating, and diving, in 
which your form is scored according to a point system are 
special types of closed skills because the movement and the 
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H(K)| «uu OHO iUKi Ihe SiMiUK lluU ib tho y^aM is to rnovtJ in 
( ortiiin w«iy. TIh^ oiitt tMno, \\m) luirnlw of poiiUN ♦»( hiuvod/ In 
(liro( lly ticKl lo tluj (novtMnont, Inolhur rloHiul nkilln sik h as th^ 
InibkollMll foul Hhi»l Iho Holf tlrivo, ihe hrOiKl jump, or the flip 
hirn io swionnioH, ^iu\\ *u coinplishnnMil in sopiiroiu from iIuj 
nu)vtMiu>nl, lnlh(!lMHl«)lh,ill foul shoi, for oxiimplo, doyoneof 
MiViMiil Itfi hni(|ii(}s or hlylos of slioolinH i iin hv usiul wllhout 
.iffiM tioH iIh^ siu n»ss ralo of siiikiiiH Iho ball in iho haskut. )uHt 
think about tho (llvi^rsily In tho nuivonu>nts used at tho foul 
lino by intnnbors of proft^ssional toains (tlurn* aru cortain 
inovtMiUMit print ipli^s that nuist bv adbcMud to but a wklo 
laoH** of niovonu'nts ar(^ possll)|(0. Still thoro is a distinct 
advantiiKo to habituating or fUatin^ tlu? niovonuMit, Por the 
iMski^thall foul ihot th«» b,isk(»t is always \ho sanio lujinht, tho 
sanuMlistant'o from the foul lin<\ Intlu* center of tho key, and 
thp sanu'diiunotiM. Ilu* l)a( knround may chanKu, tlio |)layt?rs 
lini^d up i\\ tlu» k(»y may lu? different but tlio critical cues are 
♦i/vv.iys the Siwne nnd these are the cues to which movement 
sliouki be habituated. A professioiuil stepping up to the foul 
lineiissunies a consistent positiori, tries to place the body parts 
in llie sume reLalonship to one another as on previous at- 
ttmipts, holds the l)all in precisely the same way, and attempts 
to move In the same manner as on other successful foul shots. 
In essence the performer tries to act like a foul shooting 
machine whicb has been finely tuned to the unchanging 
environmental cues associated with the foul shot. If the player 
succeeds, then the foul shot percentage will be high. In fact for ^ 
most players the foul shooting percentages are higher th^inv 
percentages from the floor. There are differences In each 
player from trial to trial, the pressures and anxjety inductid by . 
the game are different (imagine being fouled jn the fip^^N 
seconds of the game with your team one point behind). Thte 
player who has fashioned himself into a foul shc5otir^g ma- 
chine will be less affected by game pressures a r}d ffitigue than ^• 
a player who has not achieved a similar high level of perfor- 
mance. ^ w ■ . r- 

Think about the sports and skills listed below in re(ation to 
fixating the "perfect" movement. Wha|(:ueViH the envlroi^k^^ 
ment remain constant? What aspects demancfatlentidn? What " 
environmental cues affect the execution? Whiat aspects of 
movement can be considered technique? wK^t asp/ews a 
be considered personal style? 

swimming dive 

bowling 

archery 




can 



,1- 
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vullwvl')»iU H())i-vii ' ' . . / 

litHil ijViM^tJi (iavulirrihit)vv,,iilu)l'f^Ml) ' ' * ^ ' 

; In l|owlihg/lhtJ poHilidn.iif tlVe piniv (b« vvidifi uf.lhu Mlay, 
lluuiisfiuu u to ih0 (oiil INjM, ihu (lihUuuij'trony iVl^nil llnti to 
, ijw i)inf», iliM w0iMlit of mid lh^|K)iiition of ihw *irrowH 

^ AthI (Mh rtMUiUn iooht^K, TheMnflMI jjoHlticiii oh (hi^'tilltiy 
4^lunil(l Iw llitl tliUno.disiiUict} fn^ln the foul lino, iKo hiuntJ 
(JisuOico io rtHniitVo to iherfghi of ihtiii|)|)f()<u:h, »ind In ihu 
HjMK^ roKiiicVoship jo lhe pinH, 's|)oiH, or «irrows «is In olhtM 
scK < lijisfql dtillvtiri^h. The i\m uf tliu ImII roiiirn, thtJ Iuk k of 
llui ♦i|)niOiU:h,1lH) loiiriinty Iho dojs or^^irrowH, and tli^ Hnllorh 
roi^^hi htflj) \\w \mU}m\ii\ runuilh orianrtui in sihut) »uul niov- 
Imh in thfcM:jHht dlriH^rton. Tt\jml<|Ut> huiy inrhidi* hik li (hlOH^ 
iiH f()ll()wlnK Ihrough IrUlie dlioctlon of tho |)lns keeplnn Jho 
iirrn t:los« Jp llie body ofrlho forvyjird swing, ond [pleasing rlu?^ 
' ball close ui rho all^iy. Style may includo the number of sle|)s 
in tl^e (k?l ivery, (he grip on the ball, (he method of releasing iho 
ball and the height of the.backswing. 

I'rattUe whfc h eiuphasl/es diversification is approf)riaie 
tor skills in which the environment changes from trial to trial 
and in whiqh.obje)^:is ^md ptople move during each trial. 
These skills havivbeen referred to as open skills. To do well at 
thitse skiirs the* performer must have a repertoire of move- 
nfents or buyable to create movements which match the i 
'vari(ius. environmental possibilities. In a tennis match, for 
«Tnfitanc^, the^ball may come to the forehand at a variety of 
rjfieights/ spee.^ls, positions, and spins. If the forehand drive 
vImovertiejDt has been fijcated through extensive practice with a 
machinq tKat projected a ball at the same height and speed to 
the/|iame court area each time the performer may be unable to 
suqfceisfully hit balls which come to different areas of the 
cduit at different speeds and different heights, [n^adcntion to 
beingjljible to gener^ate responses for various speeds, heights, 
directions, sp^ns. It is necessary to differentiate amdng the 
vario|Lji$ possibitaties. When performers practice ap open skill 
undW "closed" conditions, they only see a particular combi- 
nation '6f height," speed, arjd distance and do hot learn to 
differentiate amohg different combinations nor do they prac- 
tice th,e ^various ./§spohses that would match thoiiie pos- 
sibilities. When Ifearners practice an open skill under inap- 
propriate fixated cir closed skill conditions they will be handi- 
cappedswhien cMted upon to* perform in the game environ- 
ment. The ^ame<aemands^t players be able to discriminate 



toiiihinaliui) ui 

IhMWI^IMI ilipul illltl 



An .il)str«u t idiM will 
iMiabto the ^i' no rat ion 
<i{ ri'sp4)nsi*s for now 
input conditions 



ililliMMMi iihliiMi tJh ()| \Um, >>|KU oiul (libt^ini^t ♦huI Ihiil ttiuy 

oMviiMMMUMilal (diuliiiiinv 

AppM>|HiiUt» (iiat (it (' ill an «i|hm^ uiivirtMiiiu+tU iiu liicU*!^ hov- 
tiial po^^ihililit^h. Im ilu^ lio^inDin^ should nol he U)o 
(luiny ilihliiK I pu'ihihiliiiiJh piuhtjnitul. ihiw oi Unn 

Jihitiuilv (lilttMiMU MHiaiiuiih iniHl)! Iit^ umh\, IIu? mh^u (it 
|i(r»^ilMliiit'^ hltuiild luf limiUHj aiul a^ v»iiir<l a^ possihU^ sn ilu? 
lr»nfHM will imt Ikivc iiny (lillit iiUy rtu OHni^iriKduMrilivtjr^ily. 
A h.ill miihIiI Ih' proit't I<^<I I<» iIh* pLiyt^ S IoioIumkI ill is\^\, 
UM'tliitin, iiiul *>lnvv ^|hh'(L Ihrst^ sanu' ^iiUM^th ininht iluMi 
))in)(>( ((m| in tlir pl.iytMS iMt jslhiiul sido. A'> an alUMiialivo a 
iikmIiumi s|M'('uI hall iiii^hl ho ih(«(l aiul |U()j(H((ul to ihu 
filaytM's iDH^hamL Jia* khiUul, and tcnitM. Oi (lu^ 'iliiw s|hmmI 
miKhl ht» tisrd and |H( UmI Ui (he ♦lainc plat i's, In tsu-h 
inst.nu i> iht^ nu civni vv<uild Ih* inloiintui ahoiM (he laMKi^ ol 
|M)ssiliilili(*s so thill lu* ( (udd pliiM a( < ordinHly- lollnwiiiH 
•.in^;lt* vaiiitlitms ot s|u'(m|, distant luMyhl, an<l dlr<?<:ti<)n, 
( nnthinalions ol two varitililos^ Ihau^ variahlos, and all vari- 
ahli^s vvomM Ih» tisrd, H', Um cxamplo, lIuMtv wt^ro only thieo 
()ONsihlr spt't'ds, iliHH' possihlc <liit:( lioiis, ihiiH* possible 
hri^ht'i, and tlii(*i* possihit' disl.tn<'('s (In* toltti lunnhor of 
possihiliiifs whii h lould Ihw i(Mli»d art* i x \ x \ x i,,t total 
ol H I ditlfivnt i oinhinations. Iitiaf^inc th<» tonihinations in an 
tn U\i\\ f^ainc! Iho purpose ol' varying Ihi? |)()ssibitilies in a 
systcinalic: way iis illustratod is to assist tin* player in. dls- 
i riininatin^ antonf; the various eoinhinations and to ereate 
u'Sfioiist'S to inalch tin* Viiryin^ possihilitlos. 

i lu' diversitication of |)rac ti(. e and the use of different input 
(Oinhinations enables the player to develop an abstract idea 
about the reLifionship between in|)Ut and response. What is 
the response thtit will lead to success under a particular set of 
input conditions^ The formation o1 the abstract idea will ena- 
ble the- player to generate responses for input conditions that 
have not been previously presented. 

T he number of successive attempts at each particular com- . 
hination is important to structuring practice for open skills. 
Should the player respond to each particular combination 
one, two, five, or ten times in a row? It seems clear that more 
than a single attempt is n^(c:essary so (hat the performer can 
use feedback from the previous attempt to correct errors be- 
fore continuing. Ten trials may be too many because the 
[)erformer begins to fixate. 

In summary, the more open skills are practiced under 
game-like conditions, with the changing, unstable, unpre- 
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(JicMhltpnsMhiliiiM^^ lhtit)f)i,un II will h^iiilhufUUMlHainu, In 
(fU I'lhiH Is alM) Ifiiii 10 lh<i i aiii3 ot 1 lotitM I hkilU b^^^ 
UMilur H*iiiu^^likii ioiulitiiJUH im^im fiialticl, ^U\M0, ^imlituu- 
(lit MbUi tiviintti whit h ^UmM \m\ lo iMhltiuUtuI nuivuin^nisi. 

Identify buinu variahloii lhai t:luuiH« pnuliKt? <llfNn»ni 
it)iulitionii tor fht) IoIIowIiih; 

fitildioH a ImII 

hloi kloH a bpikti in volU^yhall 
rulxHMulinH in iMskiMlMll 
lakinn lay iiM shol if) iMskothall 
it^tutnirm «) UMinih utu)( 

Wlu»n M^iiiniinK a umuiI^ nImm, iht^ rnlluwinH v»Mial)|t!s niuM 
Uv i o\m\mH\] s\hhh\; dinn Hon; IujIkIU; npln; anHk IIIst 
UMH t^ t iu h ol \\WM) voii.ibim c an vary ihrouHli an in(lj)iU» 
lanm? In piodimt inany, many, diHwMU poHsihililim. It has 
l)oon siiHm)suul thai thorc an* ptMhaps inuro th«)n lOOOdilftM • 
(»nt st^ts of nios. I o sui t <hmI tho playi^r ninst ho a|)|o to Ht*i)tn- 
att» a rosf)ons(» to nuitt h oarh ronil)lnatlon. 
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achievement 



EVALUATION 



Why -iiweat If? 






What Do You Have To Help Me? 



lni()roviMnon( 



A viM V iin[)()rl.iiit .is(U'( t ot IuMUm is hclnj' .uv.wt' ol 

jhmIomikiiu iiiiproviMiUMil. lo (r.u k iiiipioviMUcnl .uul to un 
I over wfi.il ii*(|uii(*s (Miiph.isis in ()M(tl( t\ It is iu'< (»ss.uy to 
rv.tliKitc pt'rforni.wu (\ Ht^lorc cvtitucjtion < .m oidii, how 
i'V(M, [HMloinufiu (» must In* iiuMsun^d. VVlu'n pcMloinuuK c Is 
nuMsur*»(l .1 lUiiiilxM Is tissij;n('(l to tlwit p<Mlofin. uuc. Ifiis 
ruinilxT is ( .illtul a s( (jic In a j;ymn.isti( s hjl.uuc fx'.nn 
routint* *i 0. t m.iy htv .issI^'iumI .is tfu* score lor a [Kwtii ular 
fH'rlornuiiu i\ .r^).7 to .mother, .iiul .1 to ,\ tfiiril. I [u's(» 
ruiinlHMs r('[)r('s(»nt tlu» [hm Iomiuuk c hut tfu'y also iiulit atc 
th.il, tu t ordiii^ to tfio judges, the (fiird Individual performed 
l>elt(»r tfi.ui tfie s(h ond, aiul tfie second hetter tfiaii the first. 
Measuren)ent caw also l)e used to ref)res(Mit the [)erformaiu o 
or a single individual. A person wfio [)lays ^olf may h.ive 



* ^^tMUi» i»r hJ, iS, ^4, ^h, atui liii Mii)*i huUjsi in ^lin 

KuhvltliKil rliii iii*iu^j> hill unly vvMhin ihiuj hhiiku^* In tukliiiun 
\\w aviJi (uiniht^r or bluiU luk'un tor ihu rir^t ihu^e vibiu U 
vvhiUi it)t} avt^i.igt} l(M itu? i>et oiul thfut* vbib ii» So !»tri)ktii». 
Mtuii>uaMntini \uk^ uivtutltul iluil ilui jjiuiitinl luiu inmnivt^d tir* 
i^Viiluaiion and inlt^'<)Mti(aiUMt at itie nii^'a^Mttioienh Uikew havu 

I (iubti ivvii t'Xiinipli^b airi iiifrt^iuni In iIh^ HViMnaslii b tsnarn. 

pit? llui M uiir |iJ|Mi!i>i;nUnl ihu inciVtHMtiMl |MUi t?;?ii luiW HuiU^ 

lujvv ^lait'iiil. Iiuw flilfiiiili. Iitivv tHiiu (uii^ vvah Iht^ piiitur 
niani (5 In ilu' M*>ll iJHaniplu iliu (inal rjiioktu (hmu utpn^b^snUnl 
thr (tilh miir^ tu ihi^ it*!iiili ttt ilu^ |hmMhiiumS ini^vtiniiinl jhti 
)K!i|(MnMM iniWtnl 1(1 hil Iht^ liall ImiI iho loiutMn iM) Ihi^ 
unn tinuM.nluM iluin iliit tnttvitnuini llu^ nutnluM tif i^il^il 
^ 'ihuki's i »a u'lli^ ihMiut iIm» |i«*»|tMnuM'*» niiWiMMoni Inil h nul a 

^ tliit^H nuMMiM* nt ih.ii MU)vc*M)oni In ih«' way lhal (lu^ 

Kynutaiiu *» m nn* i-i a <lliiH I U'|)HiMU)la!UiM. 

liy nusi-iiMliiH and ()iiai\l(lyinH llu^ rntiVi'intMil iht'll im ihts 
unit nnu' as appM4)fiatt* Ui Ihit lypt^ nl ^kitl t<> lu? ItMintHl, 
ni'tloiiManto i an t^vatnalml itntl |Mt>Hi«^*»^ as»a?'iNtnl II h 
Hitf MMi.iMl lui^valnati' |nMl(jinian< aiul asM»s*i pru^ms^ Idi a 
nninluM of uM^ons- 

• M tnaintain'> oi lu'lnhlms tnnlivalUMi, i.iv, il kffp^ you 

• M tM»al>t(*s Usx hcis and IcaitMMs Iti assess llu' pra< ti( e U»t h 
riM|iu»s lu'tn^ us<*il; 

• it pi'lMHls *'vahi.ni(in ot I'llorl on llu* f)ail nf sludiMU; 

• M (»nal)lt's instriK (ion srssjons In hr iiidivitluali/cd lor ihc 
sliidtMils' rHM'ds .irul a( fnrvciiirnl Irvfl; 

• il rnahlcs U\n hrrs In i'vaKialc insliiu lional niclliods; 

• n ((M uses .ittrntionon llir sludonls' pia< In an inslim IIoimI 
needs. 

I Uotv are many spe( ilii way^ o( evnlualing f)erlonn.uu 
Ihey ( an he f^r(Kif)ed into two general < ale^^ories: measures 
vyhi< h to( us on tlu* movement or tlu' pro< ess of nuwin^; 
nuMsures vvhi( li Uh iis on the result or out( ome of movenu»nt. 
Althouj'h this s(»( tior) lo( u.ses nioslly on the /es(//(s of movt»- 
ntenl a lew (ornmeiWs al)out measuring tlu» process of move- 
ment iire relev*u»t. 

Pi*rform.mro pniioss VVIien individuals wat( h a performer they may < ommeni on 
.imt oiiiioiuf aro tfie f)erfonntin( t* or the movement l)y sayirj^, "Uarl)ara is fun 

lueasureahlf to vvtW( fi, sfie moves effortlessly and smoothly," or "Wiiyne's 

form on ifie jump shot is texll)ook ()erfe( I/' (ir "V«ilerieS form 
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%4im 4Mt| 



•H <ur4M y, (lUttiru %\ 



iMI iiw liiViillM thiUVV I iiMi / iM |uImV:> giiiiiiul^diikt^ h'i U 
niijit^ b tiUtllU-'hi, hii tl til illUsti |tluUbtti> hit ij^e^f (lie IIhIi 

vuliKjl ii nuaeoiciU jMiHU&b how ho iU ^hc hiuuh/^ *«iltu;f 

vvhi^thiM iht^ vvt^Ml (hMUii^ih Ih*; htuip itu) tt-iMih t)all vvtMii 
uvii» luH, ihti mv^'in tiavdltul a hiiig*h!>iatu u Hu? ft»i 
tin /(iMv i/ie /k'Wn/nuj/ liuikthl. \i\ (he tjkilh iiuinMiMUu) 

to lii^ a uu|Mhetitiinl Uu rtui i tthj> a^ Ium^ a^ llit^ jieMiMjut^i ihath 
iuti v iiiLiUi hitHMiu hanii .tl law^» vvhu h*^'-mi «ilMi u^iit .mmI 
I'Mi'i Uv»^ iihtvt'inttMl ihiM«; Jiklllti hiiu^^t^i; IM vvhh h Ihi' 
i|uahi\ ii\ |UM(4Uhia)u ihit iiii>Viin!»MM I'stn iiluai. i^^ i^Oy 
what h iMt^aMUiMl In t i»(MjHHi(iVii KVMina^ilH^ thv liijf >uul 
ll^iiu; ^^kvillMH jJMlol". au' avvaultul (<»( mnvi-mtMii t|i<v(t(lv Hu? 
)M»lH«*n In lh«*'>o ta«'ni"i a•^^l^^li tn ^nlMt.u I luanb ai * iinhuH 
am'lal»«MaU* ^v>ii-nt uhu h * »tni|t|rt^ MuMU'^fr<M il tnuvtMnrnI 
ihKii nlly, (III- iv|u» nt tm >v«*tn«*Ml, aosiiii'M* quahly ihr iutai 
fu-thirntani <v and •^ilyli' !►( (he* inial pt^Ununaiu I hi'^t* ^y^ 
i(Mn^) .irr vtM\ t'iahtH.iir .uu\ i ihulu'i^uiiu' jnil « anntil t*a*a)y 

hoM^cul by lht» IHMjtiMMiM In |ijil^<Hlh Of h*M UVVn |H^lflMhiani tt. 
I hiMfliMi" vv** wilt • ! m^ldrt prMt iMM.uu aiti onu« miimmiu'^ 
lhal i an )u* n^fi) in i iMnpan* ilittfOMU jUMfuiMKini 

It i'» juishihlf to < ntnpau' a lU'ihun ^ pot It mnani «• In lhai ttl 
olhtM"! of Mnnlai ant* ami I Invvrvri sMu «• oat h indivuln.il 
lrjin\ M his (»vvn pat n it l*. hcKt'i In i iitnpan* )m«»mmiI (km((m 
Mhnii <• h ) p.tst pfi ItMtnani <* 

( unnni Mtly, pt'f (onnatu f is nlraMMo<l hy ^risfssinn iIm' iiU\ 
i oMic nl ninvt'MUMil it) oni* nr tnnir iispct .li < oi.m y; (lis 
latMi*; speed; lintr; Itciuhl: wi'lKt>l. All tH iju'sn asp<'< Is .ite 
JtMsrainMnrnIs ot Lisk ai ( ottiplishtntMH, i <• . t(J vvh.H ilr^nu' 
(lull .!( V ntnphsh (he l.isk Some n'ii^s til ihesi* vat kmi*. asptu Is; 



\» i i//a» V 

• haltitt^ iivet a^i* 

• s( nie in .iri hrty 

• fUM( iMtltiK(» ol haskelhall shols 

• pitiKill It) l)()vvlin>^ 

• piMi I'tll.iKt' ol tli^l U*nnis si'ivrs It) l)o\ 



• how tar ynu ( an )un)p 

• hnvv tat yon < iin throw iht^ javelin 

• flow fat yon ( an jog 

• flow far yon ( an throw a hasehall" 
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i hiivv tvir»t viHt i at^ Hill 

* liiivv i»iH^> V^»^< » -tM (iim|* 



Whilt Use? 

AUnlluM VV.IV *»( KluklMH al ^klll jUMttliMMlll t» llM|iliu»n ljuil A 

JwioiiMH pvw t^Ma^i'N In h,i*,kt^|lKill ^aiut*-. tliiifuK .1 MMM)n ui 
pad ui .1 M«oM)t» .Hul iontpattul U\ find iMil luw <<wKh(r'/ir 
|U'ihjnnan( i' uvn thr piMitnl iil tinu* Involved I sIum)! 
inM |U't( t'nta^** i Ihinn** ally in mm nanir tt) ^anu* ordiKts 
II KMM.un itdalively 1 unslanK Sm* r ii,r»kinhj|| is a Ir.un naino 
playrd .mainsi .1 vaiuMy ut n|>|»oni'nl% wuav vjiialUin is In lir 
It'll MmvoviM a hi*(l»'i playt'r will l>r mon* lonsl^liMU 
tit. in .1 piMiMM |)L»yft Tnlonnani r 1 nnsnactM y * aK(» Ik* 
di'tcrininnl liy i ukitinH llu* stjruLtnl (K»via!ii»n i»l |umUm 
JMaiH ilir ( alt nl.ilinn nl ihis Nl.ilislii »s doinonslMlftl in 
l.il)|p S.I IIh* .ivcm^^c ptMlurrnant t» < ,in also.iu'" < .iK ulaHul 
<>ViM srviM.d K'Hnt's <h ovnr .i scisnn I(H liiiKjno lor a< - 
< iMnpllshiMK lliis is also dtMiionsliMtrd in lal)h' I). 
WfuM ItMrnioK lo ohl.iin a i liMi pit Uin* ol how jH'iloinwuw c may ('h.inm* 

''»)in lirnf Irt hnu* an<l lo cvalualf ItMrnin^, (ho ( hanfv* in 
poilonnaiu ^\ ,\ poiloiinor rninhl vvisli to plot a IcimiiiK < uivo 
A loarnmrt < i^ivo visn.illy dispLiys pnigross ()V(m tinio. Ihr 
liMinioK < uiv(* is .1 ^{upli. On tlio hoii/ontal or X axis, f)loi 
tim(\ atttMopIs, ^.inu's, or vvliatovtM nnil of porlnrinaiu c is lo 
1h» nuMsuRMl. On tlu* vortic al or Y jxis, plot tins task ,u - 
( onif)lishinonl store, sliootin^ pcrc cnlago, ar( hery scores, or 
points .ivvardrd in .1 divn. In ral)lo 3,2 Valerie's shooting 
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percentages for the first ten games of the 1978 and 1979 
basketball seasons are listed. In Figure 5.1 these percentages 
have been plotted on a learning curve. It can be seen that 
Valerie made steady improvements in her performance dur- 
ing the first ten games of the 1 978 season. How do these 1 978 
percentages compare with the percentages attained by Val- 
erie duringthe first ten games of the 1979 season? 

The graph indicates that Valerie improved her percentage 
over the first ten games of the 1979 season and that her 1979 
percentages were better than those of 1978. In addition the 
graph seems to indicate that her performance is steadily and 
consistently, increasing. Examine the learning curves shown in 
Figure 5.2. What skill is presented? When are measurements 
taken? What is measured? How rnany people are represented 
on the graph? What would you say about each person? How 
do they compare to one another? Why do you think they 
performed as they did? 

The s.kill presented is the high jump and measurements are 
included for two members of the track team for eight meets in 
1 978. The measurement is the bar height for the best jump at 
each meet. Bob's performance seems to have worsened, since 
he jumped 5'3" in the first meet of the season and only 
cleared a high of 4'8" in the final meet. In addition Bob's 
performance demonstrates a steady downward trend. Dan, on 
the other hand, began the season with a best jump of 4'5". 
When the last meet was over he had cleared a height of 5'8", 
Responses such as motivation, amount of practice, distrac- 
tion, physical condition, effort, commitment, and ability an- 
swer the question, "Why do you think they performed as they 
did?" While some of these reasons are plausible, the underly- 
: \^ ing causes Cannot be analyzed without actually knowing the 
. V^^^^ynndlviduals being evaluated. 
Adaptability is a mirk Adaptability is another aspect of skilled performance which 
of a skilled performer is related to evaluation. Adaptability is the ability to perform 
well under a wide variety of situations. Some individuals 
consider adaptability as the mark of a skilled performer. The 
term adaptability means that the shooting percentage of a 
basketball player is done equally well from many different 
areas of the court regardless of the type of defense used by the 
opponents. A tennis player who performs well with anytype 
of equipment maybe said to be more adaptable than one who 
cannot perform well with different equipment. 

In assessing adaptability an individual's performances- 
might be recorded accordmg to the conditions under which 
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the individual participaleij. For instance a high jumper might 
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do extremely well in indoor meets but poorly in outdoor 
meets. He may do poorly in outdoor meets when the wea- 
ther is wet but acceptably when it is dry. Another high jumper 
might do equally as well regardless of conditions. One bas- 
ketball player might have high shooting percentages only in 
certain areas of the court while another player might have 
' : ■ -high percentages in all court areas. In each case the performer 

who does well under many conditions would be considered 
more adept than the performer who did well in a limited 
setting. 

Summary 

In evaluating skill performance: 

• it is eqjij^^to use measures of task accompUshment, e.g., 
accu^^'distance, speed; 

• it is nilpful to plot performance scores over time on a 
learning curve to see what progress or lack of progress is 
made; 

• daily, monthly and yearly graphs can provide a good over- 
all picture; 

• summary statistics such as average performance or stan- 
\ dard deviation of performance should be used to provide a 

meaningful evaluation; 
^ • large increases or decreases in the learning curve should be 

explained; * 

• keep a record of performances under different conditions, 
J like a shooting chart in basketball, to ascertain whether 

performance varies under different conditions. 

The ability to focus on task accomplishment measurements 
will be helpful in utilizing feedback for performance im- 
provement. 



64 




What Do You Have To Help Me? 

Sup^?ior cithletes are often said to have "good timing/' 
What does this moan? Is "good timing" responsible, even In 
part, for their superior performance? How can a performer* 
develop good timing? Why is good timing important? 

"Good timing ' is a phrnse often used to describe an athlete 
who has an extraordinary ability: 

• to be in the right place at the right time; 

• to be accurate in passing to moving teammates; 

• to catch and hit moving objects with high accuracy; 

• to coordinate and sequence the movements of various- 
[)()dy parts. 

To [)e successful at skill performance it Is critical that: 
f the body parts (hands, arms, feet, legs, trunk, and head) 
work together in a smooth; coordinated, sequential fash- 
ion; 
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Closed sl^ills timing 
depends on a 
coordinated 
sequented use of the 
necessary body parts 



'Hn^g for open 
• •^lill^pt^pends on 
> >CfHjf(jd\iia\eH body • 

pans which m^tch 

the tlVne constraints 
\ Ifnposed by the 

environment 



"• the timing of the execution of the total body movements 
mafch the time constraints imposed by the environment. 

'In closed skills, skills in which the environment is station- 
ary, the first aspect is important; in open skills, skills in which 
lh\? environment is moving, both are important. The ability to 
coordinate and sequence the timing of the body part actions 
in a consistent fashion is critical for successful movement 
execution. In the javelin throw, for example, coordinated, 
sequential action of the body parts will result in maximal 
distance, l imited only by the individual's strength and angle of • 
release. To assist a performer in improving performance of the 
javelin throw a teacher might evaluate the coordination and 
timing of the phases of the javelin throw: the preparatory 
phase; the first movement phase (the approach); the second 
movement phase (the release); the follow-through. A per- 
former who completes the first movement phase and then 
pauses before initiating the second will lose the gained 
momenturri. A p&rformer whose approach is arhythmical and 
choppy will lose pov^er. A performer whose arm/hand and 
leg/foot action are not coordinated with the body weight shift 
or the release will find that performance suffers. These aspects 
are related to the time course of the movement itself. 

In the tennis forehand drive both the movement coordina- 
tion and sequence and the matching of the movement to the 
time constraints imposed by the ball flight characteristics are 
important. The successful performer must initiate the 
forehand drive so that the preparatory phase (backswing) afi3^ 
the first movement phase (forward swing) occur prior to the 
arrival of the ball in the contact zone an(i4he-follow-through 
occurs following the contact. Thus the>QCond movement 
phase, the contact, will occur coincidental with the arrival 
of the ball'in the contact zone. In open skills tfie successful 
performer will be able to coordinate the movement.execution 
as well as match the execution of that movement to the 
imposed environmental time constraints. 



Why? 

6 

Timing is controlled The good timing, rhythm, and coordination necessary to 
internally and successfully throw the javelin or to successfully hit a tennis 

.externally ball are related to two different types of timing. Internal tim- 

ing, the timing of movements so that each part of a jump shot, 

" /■ 
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skills are composed 
of sub- routines put 
together in proper 
time and space 



Practice leads to 
adjustments in the 
timing of sub-routine 
relationships 



for,,i?^>^to^M^i4-Af precisely the right instant in a con- 
trol leciM^^^Mr^^ sequence^^f xferna/ timing, the liming 
of the imi^^ (^Srt) of your total movement, swinging the 
tenniirfacket/ for example, so that the arrival of the racket 
head at the contact point coincides with the arrival of the 
tennis ball at a precise point and time (in the tennis example 
internnl timing is also important). 

internal Timing 

Internal timing Involves the abillty to coordinate and regu- 
late movements so that the various parts of the total movement 
follow In the correct timing and sequence. Sometimes it is 
helpful to think of the total movement of the tennis forehand 
drive as a whole made up of smaller parts. The whole tennis 
forehand drive Is regulated by an executive plan and is made 
of small parts called sub-routines. The sub-routines for the 
tennis forehand drive may iJ^ted as: 

• grip; 

• ready position; 

• pivot, backswing, weight shift; 

• forward swing, weight shift; 

• contact; 

• follow-through; 

• return to ready position. 

For the tennis forehand drive to be successful each of these 
sub-routines must occur in the proper sequence and rhythm 
(timing). If a player swings the racket back and does not pivot, 
the potential range of motion and the power to be gained from 
a longer swing distance will be lost. If the weight Is shifted 
before or after the forward swing rather than witf\ It, the extra 
power provided by your body weight will be lost. Every 
well-learned skill was once a set of individual sub-routines 
which. were put together into a particular sequence. The 
sub-roj!itines are poorly sequenced early In learning. With 
practicle the sequence of the parts becomes established and 
the performance of each sub-routine becomes more automa- 
tic. Continued practice leads to adjustments in the timing of or 
the interrelationships among the sub-routines so that each 
part is ir/|tja|ed in relation tojhose sub-routines that have gone 
before ana those sub-routines that will follow. Eventually the 
parts of the forehand drive become Integrated into a single 
whole and the forehand drive is executed as a single unit with 
little or no attention to the parts or the Interpart timing. At the 
same time, control of the execution of the tennis forehand 
drive passes from conscious attention to subconscious con- 
trol. 
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Skill learning goes 
through three stages: 
cognitive; practice; 
automatic 
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At the same time the player is learning the forehand drive 
and establishing sequence, timing, and automatic control, he 
is also doing the same with the backhand drive, the serve, the 
lob, the volley, and other strokes. As he gradually becomes 
more skilledghis conscious effort is focused on selecting the 
type of sKotto use rather than the sequence and timing of a 
particular^shol's execution. 

It is believed that in becoming skilled the learner goes 
through three stages or phases: the cognitive phase; the prac- 
tice phase; the automatic phase. These phases may be par- 
tially differentiated according to the internal timing ideas just 
presented. In the initial or cogn/f/ve phase, the sub-routines 
are selected and then sequenced in what seems to be the 
appropriate order discarding some sub-routines that don't 
seem to fit the situation and trying other sub-routines and 
sequences. Finally the learner is satisfied that the sub-routines 
selected are the ones that are most appropriate to accomplish 
the goal. 

In the next phase the practice phase, the sub-routines are 
polished in execution and gradually integrated and interre'- 
lated and the timing of the sequence is refined. The learner 
begins to execute portions of the sequence without conscious 
attention thus releasing him to plan other things, like overall 
strategy or the next shot. 

In the automatic phase, performance becomes indepen- 
dent of attention demands and the skill truly becomes a sub- 
routine within a larger whole of the tennis game. For an 
illustration of the hierarchial nature of sub-routines and 
executive plans see Table 6.1 , 

External Timing 

The second type of timing requiring consideration is /'ex- 
ternal timing." External timing refers to the ability to initiate 
and execute a skill such as the tennis forehand drive so that the 
racket and the ball arrive at the contact point at the same exact 
moment. If the racket arrives ahead of the ball it is "early" and 
the ball will travel to the right (if you are right handed); if the 
racket arrives after the ball it is "late" and the ball will travel to 
the left (if you are right handed). It is also possible that the 
timing of the swing will result in the racket arriving so early or 
so late that it will miss the ball entirely. The effect of being 
early or late in relation to the contact point is illustrated in 
Figure 6.1, 

Simply stated, external timing is the ability to anticipate the 
arrival of a ball and to regulate the initiation of a movement so 



Table 6.1 Executive Plans and Sub-routines in Racket Games — Hierarchical Illustration.* 

Racket Games in General 



To other racket games 



Game of Tennis 




Forehand Drive 



Backhand Volley Lob Serve 
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Grip 



Ready position Backswing Forward swing Contact Follow-through 



Eyes 



Racket position 
Elbow Wrist Shoulder 




Head Feet Knees 



♦adopted from Marlenuik, R. Information Processing in Motor Skills, Holt, Rinehart, Winston, 1976. 



that in tennis, for example, the racket arrives at the contact 
point at the same time that the ball arrives at the contact point. 
There are several important aspects to be considered to be 
accurate and so exhibit good external timing. The player 
must: C 

• decide v^hich direction the ball is moving; 

• determine hov^ fast the ball is traveling; 

• decide when the ball will arrive at the contact point; 

• decide where the contact point will be; 

• decide what skill to use; 

• move to the place where the ball will arrive; 

• decide when to start the action so that he will be "on time," 
When to initiate the skill execution so that the racket will 

arrive at the contact point "on time" requires that the move- 
ment begin one reaction lime, and one movement time before 
the ball gets to the contact point. It takes time to move to the 
contact point and sufficient time must be left to get there (as in 
catching a ball). This last is not the critical problem, however, 
since a catcher can arrive ahead of the ball and be successful. 
The hitter in tennis cannot, in contrast, swing the racket and 
stop at the contact point to wait for the bal I to h it the ragket but 
must start the swing so the racket moves through the contact 
point and meets the ball in course (this technique is used to 
good advantage in bunting and the tennis volley but the ball 
does not have much speed or force and placement of these 
shots is critical for success). 



Why? 



External timing is 
affected by ability 
to discriminate the 
object from the 
background, speed 
pjans, reaction, and 
movement time 



There are a number of factors that affect "external timing" 
ability. These factors affect external timing in two ways: if 
each factor is not successfully accomplished then the com- 
j^leted response will be less than perfect; if each of these 
factors use time then the more time it takes to compfete each 
factor the less time left for the overall response and the more 
rushed the remaining phases must be until in thefinal analysis 
the completion of'the response will be "late" with respect to ' 
the arrival of the object. The factors include: 

• the ability to discriminate the object from the background; 

• the ability to discriminate among objects moving at differ- 
ent speeds; ' ^ 

• the ability to quickly plan or select a mpvement to match 
the objects' path and speed; > 
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Figure 6.1 : The effect of swinging a) early, b) late, and c) on time. 



a) player swings loo early 
bail path 




idvdl contact point 



racket path 




ball position at cont^kt 



racket path 



, , A ball path 

c) player swings on time A 



ideal contact point ^ 
ball position nt contact 



racket path - 
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• reaction time; ^ 

• niovehient time. 

^^i^^ Consider each of the ttictors in turn with special atten^on to 

improvement of each. •? 

*> 

Discriminate object from background. The spee(i^*with 
which a performer can pick an object out of the background 
depends on characteristics of the person, of the environment, 
and the object. People vnry in regard to the time it take^to 
extract objects from the bac^kground, Some people^! 
diffic ul( and it lakes Ihem more time to pick out the 
Others find it easy and it takes them le^ss time. The majc 
people take an average amount of time. The ability^ 
c rinnnate the object from the background can be impr©Wd in 
several ways: ■ 
what do you see? k n o vv vv hat to I oo k f o r ; 

• practice concentrating on the object by focusing on some 
barely discernable element of the object, e.g., the seams on 
a baseball, the dimples on a golf ball; 

• mak4 the object stand out more by painting it a bright color 
' or by otherwise increasing the contrast between it and the 

background; ^ 

• change the background so it affords more contrast for the 
^ object; 

• during early practice reduce the number of competing, 
irrelevant stimuli but gradually include them as practice 
continues; 

• practice in many different contexts. 

Discriminate among different objects and events. The abil- 
ity to discriminate among objects traveling at different speeds, 
in different directions, at different angles, and such, is partly 
dependent upon individual characteristics and partly depen- 
dent upon object characteristics. It is helpful to think of e^ch 
flight of an object as having a number of characteristics. These 
characteristics must be recognized and discriminated not 
only to successfully contay^t the ball but to be able to control 
the resulting flight of th4 ball. The ability to discriminate 
among different speeds, directions, angles and spins can be 
> improved by; 

• limiting the number of different Sf^eeds, directions, angles, 
and spins at first and varying only one element at a time 
then gradually increasing the number of characteristics 
which vary; 

I 
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Skilled performer! 
M led reiponies 4o 
III d illu4llon. 
Beglnnem' create new 
refponie| 



Wha^l You can't 
improve reaction 
time! 



Ahl But you can 
improve movement 
time! \ . V ' 



• ItMrrilnH lo plt:k i)Ul the unlnlenilonal hlnliijhnl.an oppo- - 
nunt hIvos with respect lo how and whuru lIuTBiill will be 

"hit; 

• pracllclngaUllHcrimlnalinKclifferenldblectc . 
e.g., slandinK InHiInd the ballinK <-'age and watching the 
pitchen. 

Quickly selecting Ihe movement. This is the aspect qif the 
chain of events that constitutes external t ming that i^ mobl 
affected by practice and experience. Begir ning players haV©«,i 
to create /lew rvsponsvs to fit sItuatlopK; more advanced 
performers sehct the existing respor^ that best meetjj^the 
^ requirenijpnts of the situation. The not/on of a schema a^^ mio 
that enables the quick generation of a response tofit a particu- 
lar situation has relevance here.^ Th»elbeginner, for example,, 
has no notion of the amount of force needed tdjihyow a,ball^ 
ijj^iven distanctVHe must as a consequence g^' through the 
•^'process of cle^iding how much force vvill propel the ball a 
certain distahcer/After many attempts c\thrt)wing different 
, distances ^h^ performer finally learns the rule, X force = X 
distance. This facilital^s the quick generation of the appropri- 
ate force to throw any distance and this reduces the tjme taken 
b^he response selection process. The best Way to deyelop a 
^chema^is to vary the environmental conditions iri which 
practice takes place, to practice in game-like situations, and to 
begin by varying a limited number of factor^nd gradually 
working up to a full range o^£^ctors. , 

' Reaction (time^ and movement Of all the factors in^l^J- 
menial in external timing, reactioy time is th^only oneithat V'' 
cannot be inigroved or changed Vifittj practice although miffTr 
intal changes db take place witKage. That is children ypder 1 6 
,and adultifover 60 g^nerally have s|ower/0adtion times tl\anL" 
mdividuals between the ages of 18 and SO. At anv,^^ 
ever, reaction lfrne:is fairly consistent. It is tHe tirpf^l^^ 
initiate a respopse to a signal. This^alue' ii cpnsistenl and 
. must be accovjrited for in initiating th'e m^^ertient in re^ponsp. 
to an externarl object. ' . A' ' ' \ ' f . 

Movement UmeJs the time it takes !olfljc)ve.a.certain dis- 
tance. iMovirigjlhe bat fmrn the starting;positlori,to the; contact 

' point over the plate i^.;|^gbod e5<iiriiiplfenjnlike ^di time 
movement time can'beSmproved through: ^ • ' 

V increasmg the explosive power of muscles through exer^^- 
.cise; ' - '-^^ "^'^ /'i-^' V 
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NO 
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ihi« iiH's imifHTlyJ^ 



[)kJ I t'V.tlu.)it> \\w 



riUhr ffxjxinst'/ > 



N- NO -ii*f'rat'liti' noikiiiif 
vvhi'lhiT ()h^l^(^ or 
-.jtHipk' jri! rrmviiiH ai 
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vie, 
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NO 



Pratrici' eslim.jiInK 
ififetl, height, linie, . 
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inform.ilinn or hi' 
leslwl by sorrittinp. 



NO 



VVhtil woultf have hcvn 
moit' .ippropnali-/ 



*IX:)N T KNOW- 



lil.ln niu ' 



►Ask Mmniinc whjt 
Iht7 wfKiId havi' 
ilnne undt'r the 
I iftutm lances. 

~^Ri'pldn your 
fvsptmw. 



0 Dill ) pl.m niv ' 
rc«.tHiri«' profH-rly 
A tth rt'^jHi I lo 
liming, dit^uon 
.mil «t|ui'nti'^ ^ 



[X )N'T KNOW-^-Kcvicwyour pU 
1 wiJh Xomeone .irul 

t 1 ♦ .'^"^^ '"r- sutyit'siions. 

YES 

n at I (if ywi f.iilwl to .uhli'vi' your Rtwl, arKi ihe ahiwers 
lo(|ut'sliom 2-8,wc' jll YES, rtskfor .issistiifue in the 
l'V.»Iu.itioirpr{Kt'ss). 
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figure 6.2: The relalionihip between UecUion limei reaclioii lime ancl'movemenf 

lime, and succefliful hlltlng. \ 



PLAYER ACTIVITY 



Decision time-Time to decide 
how fast the b»ill Is traveling, 
when and how lo swing. 

.50 seconds 



Reaction time- 
Time to Ini- 
tial^ swing 



Movement time-Time to 
swing bat to contact 



I .20 seconds i ;30 seconds 



Pitcher ^ 
releases — — .oo seconds* ^ 

theball 



BALL TRAVEL TIME 



Ball arrives' 
rover, the 
plate 



• (ItH itMsin^ ilu^ (lihitiiu t! U) niDViMl; 

• shoilonlMH llui loriMth (if tl)tJ lovoi, tsH., clKAkinH up on the 
I Ml. - / 

Howevi% lr« llu» it»h)li()nsl)i|) hetwt'en iho faclors l<ltintHitHl and the 

liii|iroviMii4?Mi in s|uhmI t)HluM)l))tH:l is illusiratod in f\\^^wU,2, If it lakoslholwll 

4fi(klM««iioMihai 1. 00 seconds lo riMi h tho plati^ and nu)venRUU tinii? is .10 

mmHv uiuMh s(H onds and rtMction tinu.» .21) sot oncis then stu onds will 
Uv availai)l<* for pit kin^ oul iho li»dl from the |)«K:kHr()iuul, 
(Kh i(lirif< how fast it is travc?linH/ wlu?n it will arrivt? at tho plato, 
and planninw a swinn lu^foro il nx/w ho slarlod or ho lato, If ll 
lakos llu» hall 2.()() sot onds to roat h llu^ plalo Ihon 1 .5 soconds 
would ronuiin lo (ortiplolo (ho olhor asptn Is. A rt^sponso 
hoHiin whon ijio hail'atrjvos at llu* plalo will always ho one 
roaclion limb and ono hiovoinoni timo, or ,S0 socorultj lato. 
Iho rosponso nuist1)o initlatod ,50 sotonds bvl'orv Iho ball 
r(M(:hos tho contact /qno. 



Summary 



Botklnlorrial and exfernal timing aro important for success 
in' sport situations. Ihterhal ti|Tiing is important in all types of 
sports for smootfyiess and efficiency of movement and for 
generating maximal forc^ with minirriaLeffort. Externattiming 
is irnportant in skyis^which take place la open environments 
bect1use|lh« perfor^jr^ft nrt^st interact with mbvirtg objects and 
jMinovirig *^peaqte t(^^ Development of extai'nal 

Ir^ftffiTt^cAe^^ pf practi'ce> Ljnii^r gafrljB.'br game- 

'iXe^onclrtionK^^iy^ types^^judsrnents and detisions 
nrtovfi felab fey in competi- 

fomermjsjt be ablfe^ the impbpt^int rrioving 

\bject quickly^^^ all omfetsfie^ds 

^icn^^g v^^^ an:iv0'w^hat an 

^re^pons^ ' caiK^^^ and • i n i- 

lues sLigg^sted for open 
^priate for developing 
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CHAPTER SEVEN' 




CVCIIi 

FEE 




I 



Why sweat it? 





Becafise yva 



jAo better! 



1^ 



l-Q 

3 



What Do You Have To Help Me? 



Feedback \s 
knowlcdKC of results 
and knowledge 
of performance 




Informtilion tiboul the outcome of performance nnci about 
• the movement itself is absolutely necessary for pc^riformafice 
to improve. This' inforniation is u^fed feedback... f^ieclback 
provides information. about the movement (kinefithetic feed-, 
back or knowledj^e of performance) and about the effects of 
ilhat mpvemeht on. the environment (knowledj»e of results). In 
acluaflty both types of fj?ed back are Teceive4:l'^fach time yog 
perforniy If it vvec^'^ssible to remove a// available feedback, 
both knowleclge'of par((3rr1iant<? (KP) and knowledge of re- 
sults (KR), learning woultji not occur. Feedback is important 
because it helps the leifrnfer^^cide wViat'to do differently the 
next time. However there are ways to use it most effectively. 
For illustration purpef^es let us use a simple skill, tossing a ball 
underhand at a target. • ? 
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UHHV'l r>lii< «'<l ufi .1 w.ill luul U)sh (he hall iin<ic?rl)»!iWllminH tor 
lliuWH^t cuilur. r<ir dist uHsion puiposos Uh us duvulop a 
>iMiplt^ IHMfornuiiu t». Alll)()UHh llu' ac IimI purtornnuHo may 
lHnl(|u»uM)l(MMn(luM)nt»wtMlusc((lu}, ii will|)r()|)al)ly|>i()(iUHl 
in a similar fashion, ilu^ (ir^l l)all lhri)WM laiuls shorl i\i {\\v. 
lar^M an<l hits iht' II<hm , (V'rforinaiu is (♦valualinl and il is 
< <Mi( liided lhat Iho hall was not lluown hard onouHh. I ho noHl 
lime (ht« (lirow is mori* lort cl'iil hiil (he hall is too high <)nd hits 
ilu» wall ovtM llii» target, Hie roiu lusion'ls (hat llio hall was 
thrown loo hard, On llu^ next loss "me<llum Um v'* is'iistul, 
l liih ihrow hits the wall dirtu lly Inflow llu» l*ug(M. In evalnaling 
ihe iUwc thr(>ws il Is (Km Idcul lhal the ton e is appro] >rKiU? Inil 
that Ihe halt nuisl In; roleasei,! al *\ diftoroni point. I ho point of 
relotise prohliMii is('Valual(»d; il llx'^all iHr«;[eased loooarly il 
will travel downward tin^^hjl ihiMloor; jl ipiVrelease<l loo late 
il will hit the wall ohovq llu» large!'; il'*h' is released at Iho 
(orrerl point il will hit ihe largi'l c enter. 

After all the adjuslmenls have been made Ihe next throw 
lands on ihe target l)Ut til Ihe outer right edge. On successive 
i,UUMnpls both tlie release and the position of the body are 
adjusted until the biills land fairly c:onsislenlly in Ihe center of 
^|he target. The feedback from tillempls lo hit the target have 
been used lo adjust motor performance by: 

• atteruling lo the ball's landing point; , 

• establishing wh^it might have caused the bat! to land where 

^ adjusting the movement according to the declijppi above; • 

• executing the new movement and beginning ,agciin at 
(above) lo evaluate il. , 




To acconSplish the changes in performance.t 
feedback are'required: feedback about the outc? 
movement; where '* I'^isfflltt^M *o the target; 

about the movement fts]^^ deciding >vhat 

lo do next the ^'^rfcirrr^^SJg^ feeciback 
with the desired o^^c;o^gWg^^^ feedback 
with the plannedlriirtti™ 
and movement affectsy^^ V; 
• if outcome matchfe (TO goiil**^ mafches the 

plan then the performer* is likely to throw the same way 

again; 



• it <HiU «)int3 (loi»h fiol lull \\w \)nmm\v\)\ <Iouh, iUm 
Ihu piiffunnun is likely lo.iiy fUUHhur \)\m aflur ohUiblihhioH 

• if llu) <)ni( omo c|(H)h fiuUi h hilt iht) inovtniu»nl<loes nol, llu» 
porfonnor in likuly lo iry llu) oriHiiuilly inumdtHj pl^in; 

• Jf fu^itluM' Iho oiiUoiru? nor llio niovunuMU nuucln tlutn lIu) 
'planiilnH f)rrH os^ b^K'*^^ anow. 

Kt^siillin^^ Inioifnaiioh In iiDportant in thi^ iicturacy clovtHoi)- 
iiKMii li (M)iil)los tin* iHHlormo^ r<j iuljusi the in<jvtnvu?ni until 
luMh theontt (iinu and ilu^ niov^Miienl mal< li with tlu* iiUeiu. If 
oult oint* infornialion is fiot ayiHIalilo tho |K)rforiTOr n^ay l)e- 
amv muv ( onsisU'iil, uHin^ tluvnoviMHonl fueirolick, l)U( will 
not Ixuonu^ nioro a^ l urau* (it is not posis|,l^!e \o tHiniinalo 
inoviMiu'iil (<'<'(llia( k in an .ti t 'optahl<' w»iy, itml most informa- 
tion on Its inipiirtaiHf is through n^siMrdi on luniroloKical 
irnpairiniMit). 



Knowled^v uf funiornuvuv is inforjniition f)roviclt?cl by \ho 
norvous system about. tlu» movement. To use this infomiation 
in adjusting perfornumce the performer must determine 
whether the movement is the same as that which was in- 
tended. This requires the formulation of a plan of the move- 
ment prior to skill execution. Then after performance, the plan 
and th# actual movement must be compared. Sometimes it 
helps to have sonrveone else provide movement information to 
describe how the movement looked. However the individu- 
al's attention shouki be focused on wrtain specific aspects of 
the movement so that feedback is accurate, concise, and 
useable. In golf, for example, [\\e wrist might turn outward at 
the top of the backsvving; the club head might drop top far 
beyond the horizontal at the top of the backswing; the body 
might sway rather than twist during the backswing eXjjfccution. 
An observer can help the performer work afcij^^g the 
club head horizonta^ by watching the angle of tHMplii^ 
club in relation to the g^bund. After e^th set^ro^nots the 
observer shoi^ild pause a moment so tho perfi|jlher cap, 
analyze the movement. Then the observer shoimly^di^te 
whether the club shaft was beyond the horizontal or short of 
the horizontal. In time the performer should be able to make 
accurate judgements of the shaft position independently to 
correct the performance of the golf swing bf '^ifeeling'' the 
angle of the ctub shaft. The performer becomes sensitized to 
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winu iwh riHlitaiul what IWU vvronH- K ii» impartfinl try to 
rtMvuMnlair how \) ''UhM'^ vvhuii tluj finHlt) i)t iht^ tlwh sh^^fl 



nunu 0, It) t?H(H:iMltiM the tennis toiHifiiul drivt^ (or inMance?, 
llu? ( oniaci t)o)ni m\ tho \h\\U of r*u M, iuul thit m^hi of 
thii ifU lioi M( o t an oiion lu) doiuuniiitHl by uhn^rvlnH 
jllnhi of ilie bill! (althoMKli niosi liullvldiialh consider knowl" 
odHo of rthidts to ho whiMulhu hall UiiuU; hall fliKht Is In fat I a 
u^siili of^iho niovtinuMil and can ho wry holpfut*sincu It It* 
. I losiM to tlu* impact of iho racktM and hall), If tho hall iravolH/)n 
a straight dIaHonal line to tlu» riwht side of the court tho pK^^r 
might havo swung lato or might liavu faiknl to pivot in(d 
position. If the ball travels on a straight dl^igonal line to the Itjft 
of the ^:ourl the player nilght be, swinging early. If the ball 
consistently travels in a high arc when the Intent is for it (9 
travel in a straight; low line, just skimming the net, the racket 
face may l)e o|)en as t:ontiK;t occurs; the grip may b<^^ jiKOr-rect ' 
or too loose or ifie rac;ket head may be drof)plni(tHi t(\i^uvy^^ 
When leacfiers evaluate your |M?rformance and give hlrtl^ on 
how to do l)etter they often use outcome information W nar- 
row down the [)ossible errors. Performers can learn to do this 
for themselves by following the steps provided below 

• Know what to look for: 

where Ihte^ 1)0 II HO€?Kput; 
how fa/ the ball travels; 
what LKith does" the ball take; 
what k the speed of the half. 

• identifythe things you might have done that could cause, 
thc^t^rfor: 

V^- , held rackejl too loosely; 
' swung^racket In an arc; 

swung too early; . \ 

svyung too late; ^ ^ - 

racket face was open; 

racket face was closed; • 

failed to shift weight; 

led with the elbow; 

dropped the racket head. 

• Link the performance error with the conditions in the envi- 
rbr^entjught before you moved: 



thiMliHhU)( ihtilMll; 

• I UH idfc! flow iht) n»h(K)nso i uuld or hluuild lui c luu^Htnl lo 
itMHuu ilu^ mow * / 

• I ry (o do (lu) now ii?^»|H^n^>ti iiiuler llu? < orulilicnis in whii h 
(lut old rospoMbi* w»is doMo. ^ 

t l»)lk lo yoursi^ll »»hotil thu lu^vv mspoi^so: 
"( iri|) \\w r.u kiH iIhIiU^i ;" 

"Tollow (hroof^h " 

• < onHMliil.ilt^ yoijisrlf for .i n^sf jons^^ vvoll doiuv 

m t'tai M( Ihti m»vv rcspi)^^' (duUm m.my dlll^oMU, ,tji|Mo|)ri 
.llo ( :ondl|((MVi. 

I u»(|UtMilly iisM»ss llu> li'<ull)4u k Ironi the body and llu? 
t'nviioMnuMil (piMloini.nu infoinMlifui arul ooitonu^ in 
inmMlion ri'sp(»( lively) to drliMinint* Iho '»ta(us o( inr 
provi'MUMil, 



Finding} oul why you made a mUtakc\ Information proc c»s 
sin^ c an be uh*<I lo idt*nlily some of tlu? pr<)l)l<Mns that minhl 
lead lo errors so thjl llu^ a<ljuslments referred lo i)i tin* pr<*vi- 
ous sectiorl c iin lu* milcle. 

A n>islake mi^hl have l)ee'n made during ihe INPUT phase; 
^' t'Harninin^ the wronK artM; 

• looking; at the right place but focusing on the wrong cues; 

• focuMng'On the right cues but failing lo discriminate direc- 
tion^ speed; ^ ' * * 

• difiqrA^ijin^ing dir^^^ but predicting the vvronj^ 
**f>lace or tmie^f lUriyal. ^ 

A mistake might" have been made during the (3ECISION- 
MAKING phase: 

• preditting^ correctly but choosing the wrong response; 

• choosing the right response for the situation but not plan- 
ning it properly, 

A mistake migfit have been made in the OUTPUt phase, 
(planning correctly but not performing the response aj^ 
planned). . ' •"\ , f 

Tne first six errors can be called response ^efel^tlon errors, 
This Is because thei(^ are related to improper attention to input 
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iU linptUfHM ♦llU hlUII IJUlklllH: IuMImH VvhKlntJl.|lttt|lHii (|^y III 
jhi*^k?llii lUMI tif llu^ MIUViMlliHU lit! (HiilUfiMMj. | \}0 

i\w hiUiviliKf* vv%<^ ?3tiUn led hul vv»i^i M»»l t;\ei iiUH| pLuMUHl. 
Ill iiiili/u UhuHmi k i.luHiHti Hu3 ^iu i tiS!) lalt? ihii eiuii i aM:?y 
mihllKHIi'ilUt'leinHnt^U ll (n.^vluHlel|)(llllola?H(Mlh«:M*va|ilil/^ 
U(i^ <»l (hii Miovrnitiiu aiitl Hut iiuu nnui l»v an^vvt-finH 
M(|Ueiu t* ul <niiv,i|uM^> MiHH^*^<^*<l in - AlU'i ii liil til 

|M\u ii( *5 ihiN M'ijiKMUf will hiMonii^ ^uiIuhmIu II will luj 

IV|U'«i ol JeeUlMili, Wh^w .jm M*vtfhi| vvay-i m vvhi< h Until 
IkuIv 4 ,10 lu* 1 l.r»^i|UMl ^t-, w«m| .ih ht'Vii(.H iiHrnrvj hy wliu h 
trinlhiltk i .Ml hit .ulniliUhliiiril. AfUM u?vi«'Wl(jB (tie w.^y** IM 
vvliU h UmuIImiL (.mi Ih' (|*r»^H!(*»l iind (^MliUiiiiH twiU 
let MIS (il 11% iis<Miiliu*ss liH liMrniiiH VV(^ will l» M <h iiil iIumimMuI 

lU'SS ol VKlt?ol»l|)(' Icjil.lV »l'i ,1 MUsllh (ll |M(IVl(liMH (Mli)ini.lll(Ml 

ictHiliai Mii^. 1^1 .111 iin}MM(»uU lo()1( lo < onsldtM %j(u mumiv 
people helievo willuiul pMidl iImI vi(le<il*ip«» repLiy is mure 
ellrthve th.ui it tii.illy is when i( is Mse<), Idi (his itMsdii 
iiuliviiliials iiMKlit he letiipted to p*iy |ui ils use M pMv»ile 
iiisiiu( lioii.il < liiiit s, Umimis ( enieis, goll diivin^ r.MiMi^'s or 
iiMV lu^ leinfMeil lo Like K-ssrins Ikhm a pioU^ssjon.il het .uisi» 
llu»y tise videdMpe repKiy, 

hM>(llM< k riKiy he < lassi(i(M| inio (luil wlii< li is nomuilly' 
.iv.iiltihle versus (luii wliii h is ^lUHiiutnied or ,ulih< i.il. it^nh 
J Ixit k that is nbrnlally aVailiihle is inloriniition (liiil is inlierent' 
to till' situation; It is always tliere unless sfie* ifically tHirni- 
naled. AuHuiented feedhai k is addtnl infonnalion. It is in 
addition to what would he ordinarily pfi'sent In the situation. 
It is usUiitly lietter to lielp llie p^^rlornier use the norm, illy 
aVinlal)le inlorrnation siiiee It will always he there In th<» 
futurtv Often when auKinented le(Mll)ai k Is f)rovi<le<l, perlor- 
nian( e improves. Wlien it is removed, however, tlie f)(»rlor- 
niante nains may hejosl. Ihis loss iriay/fie lesNened or pre- 
ventetl hy using augmented feedhac.k to provide information 
alter tlie rispoiiM* has l)eeii made ratlier than during the 
resfiorise. 

feedhack may he administered after the peiforniance Is. 
completed or during the performance itself. F ee^lf)aek 
fHovided while tiff individual is performing Is c alled "concur- 
rent" fe(Hll)ac k. r-ec^dback provided after the perforni.wice is 
labeled "ternilnat" fec»cll)ack. Thore Is always some concur- 
rent feecll)ack available. The sensations you get during 
movement provide Inforhiatlon al)out movement speed, di- 



iliiU'i luil tuMlv in ilui hirqiiuiu ti (ii luovtJintinh ii ^ vio umh 

tli.ii tiu! h will eiMl Uu) lai to |he rinhl Iht^ path liu 

altiMinl that it Will unti vvlu^rtt uMHiHally hitttiujuil |( iMay 
alsn lit> |Hr>^ili|(^ tit iitiiit iIh' hall u^Kmh^ ii> i iMtiiH^i^aii* tui aii 

a()|)(n.u h t'litM 

NvhIImi 1 Mt««v Ih" NniDuittv .aailiihli^ ttMniiMal (lu^tlhai k is als** (iHiMVtHj. 

^Mml«li»^a *HiMit' 4'\4MM|»I*'^ ai<< vulli'vl^all (ihi? IkiII miiii^ iiMii ihi* not iJi 

utit tit luiiMuib uti thi^ 'KM VI!). t)a^tvtMhal| ((|u^ l>a|l H^nMK ii)ti> (ho 
lia-tU'i), aiul aii luMV illu* aihivv hiltiMH tlut iaiH»"ll this tv|ut u| 
ii*i'<llia( Iv UMiMiiMt IcrJhiti \\ iiliiMit (lu> K'MiIln lit piiitnrnutiu i*, 
* j'. 4i)Nii|ntrly iu*ir^^.MV till linpirivtJhUija t( h ji^ti Mi ithii |y 

iim'ImI vvIum) I DMMiliMt'J IM ( onihinatiuM \\iih timidMi^nl 
IfcdlKU \\ liitnnHalloM MhHil (ht* iMdViMMiMti aixl intUMMatliW) 
.iluuil tlx' rt'sull ol MtDvrintMit nui^t he )nt(*H''tt<'(j l() linyMWt^ 
\tn\{ piMltMniam i* , 

AUKnu'MltMl U'uofrtjj IrrJiMi k h IMl<HOiaHon puiviil^tl tiy 
^oMii'MMf f|sr nr ^iMiuahiui^ t*Kt4altfeM pt^iforinanf ii, |lil?i in 
u^Ufiiiy lu'l|)tHl it thi' ptMtonrM'i 1% \{\\^in\ tluMipporlMHlty U* 
fv.iliiaU' aru I asM-.s his nvvn ptMloinnaiif tMifhr aiut iht'U um^ th»' 
atUftitinal intorinatiijn tiM hr< k lii^ luipfossitm. I oi i*Kainpl«'a 
i(ij<h iw tiMMUiiatt' fiuKhl indtt.iif th.it a playtM has 
t tiM'astiMilly tailing .iway tiViin ihr shot in haskrthjil prat lit 
Mild Ml paint's <M th.it a ^ulttM has hmi lilting tlu' lustd on (Im' 
ti'f stioi In m»lt. I he pfrloniuM may have surinis<M| Ih.it llu^st' 
were |K)''Sihililit's l)y ( Ih*( kinK oiiu cmiu* (mkhs l)ut vviis not 
.ihit' to uK'niiiy ihr ptct is(* f)rol)lt'in. l-ho t'Xtra ItMMlh.u k alltM 
pel loiniaiH 1' (ait^nu»nl('<l liMniin.it U^'tlhat k) t an help pLiyt'is 
It) rvaluat(« the raus(^ ui tlu*i( (mu)i, and to plan hitun* re 
sponsrs. 

Whiiti ty|i4' of K'o*h«,uK A lyp*M)t |f('(ll>.K k th.it has littlt' il any lasting' v,ilu<' in l<Mins 
Mv^iU llvf -^^^-i^tjHMtorni.HU is au^»iiUMil('d (onr urrfnl h»<'dhtU k. (lalns 
J inj(ltNwlu'n ii>sinK th'is ti*<*dbiH k iiro lost almost ininU'diali-ny 
'^'^.upon itsHtMjtmialion/* S()a'R^'xam ' " 

• devil ('s>hat lu'lp ^roov(» th(» ^olf svvinf;; 

• auditory (li^s to holp aiming; 

. • ^l()V*'s or wi^rin^ a[)parrt that rtMnind [)lityrrs whon thi»y 

do soriiothin^ vvron^^; 

4 

'In tlu* ( wsc (if hioUHHllnu k, vvtiost' slk c ess m\^\)\ stM'tu \o bvWo \U\s sitito- ^ 
nuMU, u^t'r is (MX (uir^lKod to idciilify soriH' inru'r t vvhkt) ( .H» bv uswl 
vvhod lIu'.iUKtnofUra com urrcnf Uu'tllhu k is ru> iojigcr ,)V.j|IjI)U'. Unless ttils 
IS (lorn' ^iiir^s undo will be losl.V . ■ ■ ,^ t . 
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« rr» Ouii ImJU .ill) huvv HiiK h UJObMHI It* imw^ t'^tifltHl; 

Hi'Mt ii)inM lIuMM lii lUHfoiMi )tH|iiMiHl; mi.ti ibu ib tlhM>n~ 

hvMi) liM a (HMiiHl or Hint* lluMlhiif)4 iiiin ht'lvvtutn ilun^ti iwt> 
lb ri-'UiViMil tmly wliru auHdU'iiliMl Uufiduu k i*^ uMiMUuiMl (llu^ 
luitfi.iM ^^mMi^^ mm UiMiiiallv ih t urriMH ck^layisij itMi 

uuM (UMi iMMi', I'MriiiviHy iUil n -. all t uMmuMiu aluxis vvilhiu 

niHmnu' uf \mu HiuviMiuMH 1^ aKvay^ ili^laycd). Sjiu u m has 
|pi*»Mi ilt'MiuMNiiaU'J iIkW ai(HiiM'ji(ti,| i OiHUiUMii U'ltillhu k \% 
liiii v»iy iiNrhil (U'«*i(imly luu tiiu ojiu'tl vvilh ilu' inanlpii 
laliHM nl aitHiiirnliMl tt'niiin.tl U^nllKu k Sliiuikl iiiioiMiallon 

H»vn» It) ihe (hMfotinoi immtMlialrly .UUm iIio |UMlurmaiu 
rndN (.f ^.huukl ihru' l»r .nkiiy,' |( a Jt^ay. Iiuvv Um sluuiltl i| 
1 )( 



Why? 



Verbal fmibai Vis 



It »s lu'st to ik'kty .kikiik'mUsI ttMiMMijI |t»<'(ll).u k Inii^lly (inlil 
Ihr |iiitninu'i nwlrfKMulrnlly aiialy/i^s [Uv iRMlomuiiu ti. U Is 
also iist^tiil Mm iIu' |HM((Xint»» |(» iflili/f lfu> inUMinaiion 
I>m»vuI(h| in planning aiul,rx<vttUti^,;^^ M'spoiisf ,is soon 
a', (Missihhv I ()} f\,u))|>l*\ inttHtn.ittoii ^IvtMi lo tlu^ liulividiMl 
ahotil Ihf (HMlornMtx <• in a n.inic will nol lu' «»s um^IuI if Ihi' 
iiHlivuliMl t .innol h.ivf aiM>()()nrUiMily lo f)ut llie Icfdh.Kk. 
inio prat ti( (v In .uldition Ihv player needs lo li.iv*' llu» oppor 
tunily lo re()Liy Ihose siUi.ilions ahoul whi<;li lei'dljcu k is 
administered. 

I wo oiher tis()eits ol" t(»e(ll)a( k are sonuMlnies (liseuss(Hl. 
( )r)e rekiles to ihe mode of proviilin^ verl)al or visudl iWl- 
Im( k. riu* other rekWes to whether the f(HHll)ai k shouKI en/ 
i omp.iss J single .utem[)t or a serii^s of altem[)ts. In considiT 
iiiK *h<' verl)al versuy visiitil < hoiee, the < ost of provi<ljn^ j400(l 
visu.it feedl)a( k should l)e (onsidored cis w<^ll as tlio delay 
Irilierent in any ty|.k' of visual fetHll)a( k. Verl)al fc>^dl)a< k < cUi 
lie |)rovid.ed orfthe spt)t. f he f<MHll)ack can IVe ^iven or ac- 
lomptUiied hy < words that tho performer c an remember on . 
th(» ru^xt attiMnpt. It is int*Xf)Onsive and c an employ < hec klij^ts 



n 1 



iM [ititif i)il»H^tvatiMH^ Ml luMh «ifHl im)Uli%}b virtually (ui tiiiMi^ic^^ 

♦ ari yrfbi^illiJil Ml»btr( vtfi oiiijht inii^i* biMnu kiiy i^tinhi 

♦ thert^ ib nu lahthig ioi onj ot the ai Uuil pi;^iffeMi>>4mi^/ , 

H ^huuKI hi? noiiiil iImI fcilrt^f livki Ui»e (it vhiut fe^llMi k 

Mm IMhiI I uM;»MktiaM«Mi vvluMluil Unii|lMi k ^IhHiM Iu? 

nijfiuMiiih >^U(r'Mt)iii VVIuM) ^kill (u lu^ Uu^mhmI i^. biMijilt^ 
ftuultuu k ♦iMtM i^viMy tnal h iluujuM kt^^i t^tUu jistt mtt^uii^ 
t>l hhilHiij^ iii|>lil (ll^>^^r^^ Wuti i iini|iU»s bkjlh, Im »vV«'Vfr\ it h 

♦ iMiMI Ik^IUM In \\,\\\ iliilll Ihi' )>rrliMiiUM liat \lu\\\o *,i»vtM*il. 
atiriMptN .lOil lIuMt liltMltily \Uv 0M»^( iiK'V.tliini Hi ntMiOUs OiMM 
lIU' |M»(l<MnitM IN MI»lklHf< In MMUpll'S *>kjlls III*' |UMl(Min*M h.n 
iH.iiiv Jb|>i*i K h) n\\\^u\i^i U Is i (iiMMUUi Mm tMtnis (o 
v.uy loiMt^vluil irom atltMU|il It* .HUMttpl llu*rtilnio iU i unm 
la'hMl U'cmIIku k i *\\\ rn.thUt tlu* uhMMVtM lo fHi k oifi tho single* ' 

Uihi.ll (IKM xM^d hU us tint ji'^HMM s .il(tMltlu) I .i )M i\\M, HUtN 

(Mnvhliu^ .t Nii4;lt» hu ,il )\{\\\\\ Mm .i n«'vv mmIi*'* (»lMllcin(il% 



Vlileotape ropLiy; <.)tH* nuMtv* oi |)(iiviitii))j> U'tnlh.u k vvhii li 

11 (t) ( DIMMHltt IIM* tn puhll* VV«»II .in | H IV.tliM M^.^IH/.U IuUn h 

vul<u>!it(MMt'pl,iy, otttMi «il)l)M'viat<Ml V I K, M.iny ski ansis, mill 
cnursrs, iai(|U4*tlMll t hiKs, trnnis ( luhs, iind iIh' likt* hiiVi> 
(lth( ovtMt'd tli,tt |M*o|)l*» vvani to cHrcl (Hii( klvAVilhoiil llu* lus», 
aiuMxtihn of trdious Imhks t)l pi.u ti< I he ra^tv at < <'ssihiliiy 
aiul rviM ttr( uMsi^f^ tost (if V I K riiutpnu'Ul < tHipK'il with llu* 
ilrhKlu 4*xp<Mii'iu (hI l)y (nany propic in "s<H'in^ Ifinnst'lvrs 
on I V" lias led to ilio ust> (>( V I R a»* «ui ('nli< nni<'nl to "j<iin our 
( lul>, wc provide VI K," '\ki lu^rc, vvat( fi youisell improve on 
f V,"^\vat( h your swing on I V' then we sliovv you liow to 
improve It has l)e(>n shown, however, thai V I K when used 
improptMly is no itiori^ eltedivi* tor le<unin^rthan usual inslriu 
tion pro< edurt*s. In addition when it is efle( live it is gene.r*illy 
lar less *s(> than individuals would likt* to holieve. Sornt* 
j^uidollnm tur tht* t»(le( tiv(» ust* of VTR are .fm^st'riled in this 

Ver)yf( uevs shoilld l)e used in ex)niunction witti videotape 
r(*playy()(lire( I tlui|)erl()rmer's attention to spec ih( aspec ts ot 
the pc^rlor.manc e that are important. Suggestions such as, 
"look at your racket face, it is Opeii/' "y(>^ sleppe(l'^)rwar(l 
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l»u iiuu iiuu vviji lu^lfi iu||iiMvt:Hirni M vvilt i^nivaUi 

u Un»M' ll.uiii t<( .tM ( in lu^Uijh.ill iMi ilk* nu^i^li? llil:^ 

» iiK \M VVIuMJ li skills ,Mt' invtilvi H Wiiiihl tu^ fu-i|if4<t If 
|M,ti iii I- 1 10 i-'t.MniHc iM V I K i,f ikuIU uI.m f»l»n in (iMtlh.ill, 

A/m/f'/-. Ill itMttMt jii ifiMm.Mi* c; .iu- HUfllf n<*^ Um;IuI in 
lu-lpinn tlw |it.iv*M nn<l**f*)l.intl vvh:ii i% t?^|uM ((m) ni 'irtiniK^J 
t .th' %ht luU ht^ l.ikiMi. hi ivvi'Vt^i , In lot U'i nn Hi'nrt.il1i^|n*i h < »| 
uMiviMMriil tn lliuM* .t* Mv(ti*^% \\\\v\r ^'|u'( Uu*^tiinn imt 
(liif.iltil hv \\u* tnlfi tn It-nnis, toi <'VHM|)lt\ l(u» vii»vvfi's 
,itUMilinn ini^hl It** ((H u>.*'il nn lli<- nuMlrl s vv*-ih'h '»Ih1L IoI 
lovvinil'tlu' ',hi»t tt >'lh<M^r r llu' irl.UhMishiji l,M'lvvf<'h ||h» inili.i 
• inh nl llu- .vvin^tWW^TT^vvriKhl JntI j.iiIhm |li.iiM>n p.nKi'iiUr 
.i^)>r( !•» (»l vvMy t)u< iiulivMhi.il »nnv<'\ In skills lluil tlrni-intl 
.icIluMcm (' It) '.jMw il(( liMni. r K , Jivin^^ u o skjlin^, ^ymnv^s- 
h< s inlofm.tlion in M'H»iMl In .i p.init uI.m mi>vrn»rnl p.illrm 

//itwiu/M/»r/ n/^//nirs ih.ii VIK is ^irhnmiMt'it'* I i'^ inlporLint. 
Ihr I itlK jl ruiinlxM srrrn-. Id Ix* liVn ll is pnM<'iMl)|r iMVf 
mnllipii* virwinH.M isk h ol tht* iK** sfssi4)f'is tn vvliu h V(K is 
ns^'d ll Ikis J>*'tMi- si»H^rslr<|/llMl llu*' V I K s^'sUmu .0, llu» 
Mt»nluMl OlynJpit ( .,inii»s in n),iv h.rvt* tjjM*i\i|(Ml to 

.niv.uiLiHn ol lln)st' (u'f rntintMs vvKu sdvv l[u»rnM»lvrs inoiv 
(fr()U(:nlly (this is nnlik*'ly sin( r ( )lyMi|)i( .t jlibrr perloiincis 
H'(|nin» r,nii» h niorr spr* tlit ItM'dhat k th,ln VI R ( prl)vi(i<»). 

//ir t(H (/s ol VI K shonitl ho shiltiMl to firovidr -Mtt^ntion |o 
olhrf ,\ ^\)v\ ts i/i vn*vvs ol tlu' s.irnc iMnlomMiii n. I Ins t ,u» ho 



sou 



iun in (lie mplnys sometimes sliown in televised footliall or 
l)osl<utl)all Kamefit Wlien (lie viewinK ar^gle cliiUiKes, the in^- 
terpretalion of the* event sometimes ehannes, In the instruo 
tional use of VTR two, principal views ^/re used, the ohiective 
view in which the performifr sees hiniself or herself as others 
wouici an([the subiective view, the/vieW you see from your 



position. 



/ 



what should \\w The final point is that informati()n provided lihould be f{oa/ 

replay nhowi amsisivni. That is, In diving, whc^fe the performer is rated on 

the movement, the VTR should/focus on the movement. In 
tennis where the goal is to get^the ball over the net in a way 
which prevents the opponent from returning if, the VTR 
should focus on the total situation. At the very least both views 
■f should be available. 

It should be noted that the suggestions prc^vided for VTR 
verbal cues, * " 

practice following feedbacl<, 
Mse of -models, 

attention to isolated aspects of performance, 
number of administrators, 
focus and feedback, and 
goal consistency 
are also relevant for other feedback modes. Attention to these 
aspects can increase the effectiveness of all types of feedback. 
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CHAPTER £IGHT 

achievement 

CHAN.GE 



■ Whv sweat it? • , , . : * > . > f s 



1! 

piliV • ^- 1^ — 



W i ' ■ I ^•'■'■^'^ ^ ^^^^^ 



What Do You Have To Help Me? 



►rlna 



Pprforbiante improves 
in accuracy, 
consistency, control, 
coordination, 
adaplibility, 
delibertitiveness, 
' and planning 



Motor skill performance improves as the resuir of changes 
thai take place in INPUT, DECISION-MAKING,* OUTPUT, 
and FEEDBACK operations. As a result of these changes in 
information processing the performer and/or the performance 
will be: 

.• more accurate; 

• more consistent; , 

• more coordinated; . 

• more controlled; • . 

• more adaptable; . <^ 

• more deliberate; . ^' 

• better" planned. ^ . 
More accuracy results when performance results are closer to ' 
the goal. 
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More conslsUMicy rosullv vvhtMi the oulconu' of potior' 
fiiiiiK u (h loss v^uiiil)ltv iho sol of oulcoinos iu hioved is mom 
aliko, ihosioiosiUtu'losiM" loKolher. PiM foiinanctH tui lu^onuj 
nioio (onsislonl wilhoiil horoniinK nioro .u ( uraUv In fiu l 
(Mi< o|HMloini4nu o lH»<:onios miokm onsislonl it is(Ms|(jr loKiiiii 
a<'< UTiU y, ' ^ 

Moit» ( o()/(//njU»</|H»rf()rniiUu:o losullswIuMi lh(Hu)(ly [kuISm 
itivolvod in llu? skill [XfrfotrniiUH o htuotno IhMUm syn- 
( hroni/od in lime and ^^M v, I his rosuirs in m()ro officitMil and 
i'((<H livo porlornunu o. 

Moio ( [UMl'ormani c» rosulls wlion Iho amount of 

offt)il^iso<l lo oxocutolhi' skill Is ,jf)propiiaU» lo tho lask. f hi? 
golfiM who lafis tlu' [Hitl iusl h.u<l onouKh (o sink it is usinfj; 
moro ( onlrolliMl (»ffoit. 

iVrformanro is more a(/apta/)/o whon the porformor can 
ros|)ond rffoclivoly undor a wide variety of conditions. The 
t*Minis player who can effectively return tennis hall hits at 
various speeds, heights, directions, nnd spins isdeniorlstrating 
adaptability. ' 

Performance will he more </o//7)eraf(» because the per- 
former will not need to rush to interpret the event, plan a 
response, and initiate it at the last minute. Rather the per- 
foi^mer will be able to base interpretation and response choice 
on early cues (cue abbreviation) and will thus appear unhur- 
ried in the performance. The tennis player who slowly and 
deliberatety moves into hitting position, establishes a base, 
then executes the appropriate response is more deliberate 
than the player who seems frenzied and rushes to hit the ball 
on the run and always appears to be arriving at the last minute. 

Finally as skill increases, the performer does not have to 
attend as closely to the input, decision-making, and response 
phases. Thus the player is free to focus on short and long range 
strategy which will lead to the performance appearing better 
planned with the advanced players in better control of the 
game or play. 

These observable improvements are the result of changes in 
the ability to process information and in the method of proces- 
sing information. Individuals have recently become interested 
in how the processing of information changes as learning 
occurs. If we know how information processing changes then 
we may be able to plan practices that will speed these 
changes. If we know, for^example, that more advanced-p^N 
formers focus attention on relevant stimuli in theenvironment 
while beginners tend to look at irrelevant stimuli, then we 
might use some method of making important'stimuli "stand 
out" to force the beginner to attend them. 



infdrnuitlon nu\y b<3 t ^iteaorUed iind^r hroad headings 
used eadier; INPUT. OHCISION^MAKINCi, OUTIHJT, and 
l-EEDHACK. Tlieht* t hahH^Ji *we: 

• performers learn where lo look; 

• performers learn whal lo look al; 

• |)erf()rmers spend less lime ahsorbing informalfon; 

• performers learn lo differenliale relevant (inipoitaitl) and 
Irrelevant (nnimporlant) int'ormalion; 

• |)erformers learn lo imnlic I the oolcome from a few early 
(lies; 

• performers t'.»n disc onnl (<?liminau^) c ertain oiitconies as 
l)c?inK lmprol)ahle or lc?ss prohabU* than others; 

• performi^rs l)eH;in lo process 'Sets", or patterns of stimuli 
rather than individual stimuli; 

• performers develop verbal labels for the |)atlerns of stimuli 
tliat are characteristic: in iheir sport; 

• performers can intefir*Ue information from several impor- 
tant sources; 

• performers have a higlily develo|)ed notion of movements 
lo match environmental events; 

• performers can quickly select appropriate movements; 

• performers can respond to events that are novel; 

• performers can automatically execute movcjment seg- 
ments; 

• performers can integrate the separate aspects of move- 
ment; 

• performers are more adaptable and able to perform suc- 
cessfully under a wider variety of conditions; 

• performers' attention shifts from the short range considera- 
tion of "this shot" to consideration of overall strategy for 
the long range aspect of "this game" or "this rally" or "this 
play"; 

• performers can guide their own learning through use. of 
' available feedback; 

• performers Ctsn evaluate their own performance through 
use of internal systems. 



As learning occurs and players become more skilled these 
r changes in information processing lead to quicker, more ac- 
curate, more consistent performarice. To provide some notion 
of how practice might be structured to speed changes, each of 
the broad segments of information processing will be cbnsid- 
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vm\\ INIH J T; l)i:CISiqN-MAKIN( J; ( )U TI'U I ; K^tlJBACK. II 
^ ')h()iiM hi^ \M\\tH\ U])\)\mnm\\ in MtU n| ilu^ hicnul seH- 
nu)(ilh is ntH.uHiiiUv lull mU iiiiftu it^nl tor iinprovenHMil i,n ovar- 
|U)il(irMuuu (?Mn( o in thtJ final analyhib ihu' wIkiUm)^ iiifnr- 

INPUT 

Ilu' n'lajoi (*u;t(Ms TtiUtHl (u iiuprovrnuMM in tho INIHU 
suynUMil aits , ^ 

• or/tvif/n^ tho al)ilily to look in iIk^ rinlii placv; 

• ^i'liH tiw iHtvntion - lho »)l)jlitv (o i one tMidali? on idtfvanl 
slitniili and innortj imHovanI siininli; . 

iIu^ IkWs of ii fi'W; oaily c ui^s; ' ' 

• pfobMrnhy pLinnin^ - iho awariMu^ss of iho^llkiHiliood ol 
{^various (uiln)nios or (^vi^nts. 

(Veviously'llu^ I NVIKONMliNT. has lun?n itIonlilUMi as the 
fcOUK t' of INIHJT. T^io FNVIKONMENT consists" of vi// iho 
oxtoriiitl and)inl('rnal i uos affortinn OMfornul^ico. Tluis for a 
l)askt'll)all playi^r tho iMivir<)nn*nlal ctios ari» amon^ Othors; 
(»xternttl — ; > 

the* (:oiirt, 

thi» staruls, ' 

the farts, . ^ ' ' 

the referee, - 

the opposinjj; pLiyers, . 

the teamntates, 

0 the coach, ond . i 

the distance jo the basket; 
internal — j ' 

fawgue level, ? . ^ ' " 

anxiety level, ' • . 

pain, and ' . : 

distracting thoughts, ' ^ 

What would be included in a list for a football-player? for a 
swimmeff for a gymnast? for a tennis player at tl^U.S. Open? 

It is helpful to think of th'e environment as</consisting of 
sections. Some sections contain informatipn tha^s important 
(relevant) to the planning or selecting of a response while . 
other sections contain only unimportant (irrelevant) informa- 
tion. This unimportant information may be thought of as 
distracting because it takes the player's attention and concen- 
tration away from^e important information. Since much of 
the information that we receive from the envirqnment-is visual 
let us consider orienting with respect to the eyes. 



lj(}M«riiMii 4* .tnd skill 
hi>l}i IriKKvr 



Beginners haWe a 
narrow pi>rip\iordl 
field ^ 



OriaiUng* I hti|Hi)i(MintM nut^l iuitiitt or (urn iUe uyo^ tuvvanl 
thai i»t)rlj<>n or tht) l NVIKONNU NI \Um mntains ihtj iMMtitl 
iinporiin)! in(<)iniali»MV I iw^i it^uww \\u\\Ui (hoti^^hi ni ab (he 
it^i»|inM.su iht) pLiytti rna^t^s lo Ijui ijuebiion "WluMt^ bhinilfl I 

lu^th Ubiiiilly (lon'l havu any )cIim wlu^e U\ look iin<l (tuu ht^b 
lankly jHOViJt? i^ny i hm aliuiil vvheut iluMnt|UHliinl iiitorma- 
(Ion Ih? iniuul. 

i )iiiMinnH lo (ln^ bin iHMi i»l ilu^ i*nvMiMinH?n( vvlu< h t oniain^ 
i\\v in))MH(ani Inlunnalinn ib ilu^ liibt bii^piiuu liu^vinH btx i ti^ib 
, bUii tHluM»«'*'l*^'i»»<M nuhi i unUtMM bi'ltH I numMHtinlvvhirh is 
mall lu'il (o iMivifiMinnMH in vvhi^ \\ i( h \H'\U\\\\m\ It dm 
ptMlnrouM )*( no( IdtiKinn (n (lit* ri^ht oon* ai iho m«( n<Mi in 
vvliit h ilMb in^uMianl inlomialion h (u \)v Unu\ii, lu? will 
ni)i "boc" (his Inloiniailon. I Iumi^ art* bcvi^ral lat ioi>. (ha( will 
adrf I biit ( t'bb in (Hi(*n(inM (n (lu* < (Mmu t poKiiMi ot (lie <M)vi 
MMuncMl: 

• ihr l.uniliarily ol !lu» hat kKronnd; 

• lliu bi/i' til llu^ |UMif»tn'iat, vi'Uiat lii»M; 

• pas( ('>v|H'ii('n( t*; 

• vcrhal rnt's liuni oduMs; ^ 

• tlu' inlcnslly ol nnunponant t urs. 

As individutils lun (unf inon* skill(*d (hniu^^h pa^( (vspi'ii 
('M( rufs in \\\o tNivironnuMU (linn*'' <>' <>ll ()rit*n(infi[ 
response. Tor insloru c .is (lu* wmw <l<'Vi'lof)s (lu' player ex- 
pe( ts (h.il ( (M(ain plays will o( < nr .in<l "looks" loi < u<'s in (he 
t*nvii(MinuMi( lha( lh(»se plays are happening;. When (his < ue or 
(heM» cues ar(Ml(»(e( (ed (he player inmunliaU'ly orienis tow.uil 
(he sec (ion of (In* (Mivironnu*n( in vvhit li (hey i)r<* UkiikI an<l 
fo( uses on (lie irjtornia(ion. 

If (he game oc ( urs in a fannliiU se((inK sue h as th(» player's 
home tourl, (he player will l)e(ler al)le (o (l(»(e< I (lie cues 
which triK^or (he orienling res|)onse. This is because of (ho 
decreased likelihood of iu»w and differi^nl h.u knroujid cu(»s 
wliic li will distracl (he performer's aKenlion. ^ 

rlu» t>m'i|)luMal vi*j^Mtjl field c.wi l)o d(?scrihed .is narrow or 
l)roacH"laving a n.ilnrow |)eri|)heral visual fi<'ld is like ^a/iiiK 
(hrou^h a (unnol. One can only see what is direc tly in front of 
him. Having a broad peripliorat visual field in<'ans tlial cues to 
the side ()f the head can heVleleclod when (h<» player is 
looking straight ahead. The size of the peripheral visual field is 
affected by: 

• stress level; ^ 

• the complexity of the environment; 
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f ihu level uf iltrfii uhy ^kill; 

Aij eui li Ihei^e ifu ftu^hdb, iIkj bUu iif tlit^ jkMiplieral vinial 
fji^M ^le* le.iJieti I t)i l)e|;(ji)MtJf^ tuii h uf lliei>e fat liiib ii> hitih; 
iluiteUiie liti^iMiiuib i aii lie uKikn iet) lit liave a nan iiw viai^al 
fitilil. ihib lebiilu in aii inahility ul liuHiMneib to diHet i .4iul 
resjVMul lu t ue^ vvhu li aie HiU iliiiHllv in huni ul ihein Ab 
hkilK iiu usibit^i, {\wht'' la* Um>j JiHieabe ihai iUe llu^ 
jkinpheKtl vhital lu^hl iiti i(iabi!i3 (|( b ihi|)iiitani lu lUtit.^ thai 

'auilii 1|HMh »ei|UifO tllvll ihe jUMfiUnii'i |MII|iinelll||v MaiMiVV 

tilt' fiuM^ mI vUjIoM hM lui(|i^r 4 i>(ii t^MiiatiiHi; hnvvinei, (he 
hi^MlMiuM jau'ly luin Ihe Iummv *»f » «\ -^Mu e « |u iMn^l^H^^e;? 
(lii laU' ilu' ^|/e (if ilitt jUMiplicMal llelil) 

Miiallv v<m|mI I lU'N hiMi) niluM>» will helfi (lu' juMloniun li> 
^ihitt viMi.il loi M*> Id tii)|i|it.)iit Mdiii ol the <'nviiiMUMrnt. In 
lusktMhall M |K < innniitn It) u't' anti hf.u play^i*' ^a^^^allin^ lui 
llu- ball In tennis It i^ ( nntiniMi Un ttt.ii Ikti In tell lu'^iniu'i^ 
"wall li tlu^ l)all ' 

)n aNsi'iiinmuMliHiiici^ In (HUM it to a()|)io|)nat<'«M\vtnHinuM\ 
t.il set Ittin^, tlu' I \\ nt uwi niiHht iim' any m all itl llu' 
U >lli)vviiif^; 

• inan)|uilat(* llu* tanuliaiily, < oinplrKity, aiul mu (Plainly ul 
iIh' rnviuMHurnl; 

• nianifUilatc lirt' ilKlu ully ol tlu* task ui pM)vi(lr vcihal i nt*** 
ahuut wluMf to look, inU'n^ilylnK m>p<Mlan( < tu's; 

• irdui tlu* Intt'iisity^ta uniinpotlant i ucs. 

In addition wall liiiiH sanies ran liflp yon develop .1 M*ns<* of 
vv|ytMo lilt' M lion lakrs pla* tin padM iilai plays or in i tMlain 
situations. II how(*V(*i tlu* (ontlittons untltM wln< li piatlito 
oi i Uis an* Mianipniatrd to (a( ilitalo loarniiiK llicy shunld 
f^radotilly l)cictufiu'dto'noiin*ilasl(M(ninKo< ( IMS. Othcrwiso 
llu' |)lay(M will he unahli' to iopc with th<' nonnal ^anu* 
onvironnuMtt. 



Cues arc lmp<»rl«int hr 
pUnnliiK or sttlet iiiiK 



Selective attention. ( )iiiMitinK is the answ(M lo tln» (jucstion 
"WluMf shoul(| I look^". Si'li'( tiv(» attention is tho aitswi'i to 
thr (incstion "What should I look Mi". Inst as {\w total (Mivi- 
rofiintMit ( an he a|)|)ortioned into sct lions which contain 
us(»ful or ini|)ortant inforniation and those wtu< ti tlo not, so 
the t Lies ihi^niselves t cUi l)e i ale^ori/ed into ttiose wtiit h ar<» ' 
inif)ortant in relation to the response and those which are 
uninif)()rtant. As nii^ht he expected players with more skill 
and experience seem to instinctively know whalis important. 
Well, for most of these players this knowledge is not "instinc- 
tive" but has been achieved through long tedious hours of 
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•JL V.-' 



£-- 



to tvllft.tivi^iv •tMrfuiiiiH 



SoiiU' iiuiivitliuK .tro 
stiiiiiiU 



iiiov vvaut 111 filav I tun i»Mrn (Iku i tiiiuin Mt^b .irc> 

i Ueb.iMHMIMuthi||no|iL4i«HnHMl r^oUfUlUHa u^bjUMibcr SilMIti 
^Itioit, uhlil. afUMl i\u'. .tlHillv ((I M-kiUvtrly ,uU^(hl Ui Chd 

• jursl t'Nju lUMu c^: 

• fill' hlUtihir^ ,»f ilut InijinHanl i Utv*; ' 
iU'fiMi* Ihr lc^^m^M » .M) lUi «Ml iinfMHiaMf i Min liiijM 

■iinu liy .itljiiMiMH i uutMM st» (h,,( ilir |Mi Imo lu^ 

i iunt'^ vtlniti-a .1 nIhmIi' * Niiw HM^Iiially t^ii^in llin i ouOaM 
In luMinal MrMimuii^ aitr MWiicHiMHi^ tinahK* itr)| ifui Ollfff 

«'ntt^ hrlUVt'M uImI In jMijhMl.ua .lUJ wll.ll I'. Mni|H|() Mlaitl; 
t*Vf|\ltMHM IIm* vunr ill tluMM ilirli'liUiMl |,i|v<!', 

MliM It liMIH«.» liMt iak.-UcU i^). M^^ .it M till VvIkH In liiok .|| .liul llu^ 
■aHUt'hnh'N ll.iVi- li) liHik .if rVl7V//||/|^' <M)f IH UIUM' hilU-i h) 

lift lilr 

An inli-ii-aitiH i's.iinpl*- ot t)ii< .iIhIHv I<» iliHrU'iilMlr ( ur^ 
'u»Lmo*, ttiitillriciit ly|H-, ol M»i>vv. I sklmo-, i .indnUMt'iitiaU' J.» 
iVprsot MM»vv. IImI Is iht.y iMVf :J iKtMU-slnrdllUMtMH lyprsol 
Miovv < oihtllluns I low iiMiiy klii*r. i»t 'uiovv i Jii you MltM)IHv(» 
I VpH ally I liiv. , ittiilhy skh-r. .ihir lo HitMillly \r%\u'i livr 
iMalilMiiK vvaM-s In dltU-icnl ly|u'-. ol Minw All JKiidildHal 
M>«'» I'lIlM < .HI ulnihly many diMrirnl ly|H»so| m»iI, ,i h^'oIohIM 
many (litU>ici>l |y|»,-, ot mk k-., .i ski[li'<l Imm^IkiII \uHn many 
(lilUMriil lypt'sot |))t( .ihihty tni{tftvh^n(i,itr ilithuviU 

rvt'/iK/s a/>/('/r(/<//s//('/nsr/oi tiVi^l\ Mtnuhnii u> tlu>sri'Vt*nts 
Aiulthis .i/)/7/7y //n/iMUvs vv/f/i //i r. IIicUmiIum oi ( (ku h 
c an assiM |Im^ Ix'Kiiinin^ playiM lo dist liimiMti* amon^ iliMn 
<Mil( IK'S hy pointinKoiililuM iiK i,il(lilUM(MU('s ih.it tlip player 
shniiM «'\amiiuv 

l*M'V(Mil»nH,lluM)ppoiHMa liomdisi iimin.iiin^; jIh* impoitant 
( iirsisaf)i(^val*'nl slMlrny m spoil. In IooiImII iluM|iiaiU'd)a( k 
alU'iupIs lo cinhcd tho si^n.d to Mi.ip the hall in a slnn^^ of 
numlxMs vvliii h vaiyin lUimlxM .uul (;<ul('iu o. When tli*d)j|| is 
snapped llu: oHensivc players alt(Mnpt to "hide" tlie l)all so 
that die (lelensiv(» leam memluMs wdrnol know wfu) has ihe 
hall. What are other ways in whi( h players attempt to ( amou- 
llaj^i* their intents* 
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hiHiu.' iHiitvuiikii't ate ijUU at ilUku tttUiaM« iiu; iu^^H^i 

i;>»|U:iU^!U ti »i» II liuiv i^t- ail liit^OHUiair MiJVvcVt:» UlcUJ aicMt;U 
pCiiljic VVIUi ait' t'^lU HUlU jUniiiUr vvlui ai<^ 

jt:v(»t'tnt?lv iHtiii MM<-I ait! av m age; aui) k aii iiciiclit (n^tii itU: u-n: 

« V t:i i Kil t Ui ( iiiit t^n Mtt^ vv ii tt lu tiiilk lilt 

« Uh ti{Mt|Mt::! li M t i (^^t ll t ^ii H ii tit Uli i(!.i3iftt^ itu' UtN H^il\ wl ilir 

iHi| «kM iai ti I 4 i| ' 
« a<K ait« vvai ttiu^f^ atutiil v\ hal Iti c^^^uu I 

\ni»llu-t a:i|u:il llial l i ntlaUnl \^\ iUc A\\\\{\ h» .«:lc:, Uv i^ly 
alii itt I itoiii It f vH il i h (hi' I allii t ut| Wc hm m tHatH ai k) 

iMHlM{MMlaMl t lU -i II llu'l«^ ,\ aM^^li^ iM»j(iMla»»l iili' atMl %ti 

«|iililtpiMl.in( < Ml' > liiudMH >Ih' iMl^'iMilatil « i|i' Mi4V i'''* 
Uildin^ a lU'i'ifjc' hi a tta\ Ja^k li llu if atf U-1I liM|i«MiaM( 
4 iu '> alul uuMH|h»i|.>n» i Ufj ihf la'ik vvill l»f niui ti 

t%nit'i luM*-) ami 1 itat ht^^ ^IhuiKI adiMtijtl Ut Miaili|iiilaU' 

(he laiiii hc'lvvt^i!ii li)i(uMtanl aiwi Miiini|MuLuH « iu"> l>«'Hi*( 
Mff. llial llu* la-.lv will t»<- i-an ^ Hi'^l aiiij lIu-K H»^»»'^i 'IK 
i iiaiiHi* (he taliti inilil U i*^ rt'liinu'it (m tttiiiMat 



C IK* ahhiwialioii, Itu- iuiHom nl i tu* alitnt^vkaiuin luiKhi ht^ 
uitilccMiHMl ht*'.l hy I ltaia< ird/tn^', l|t(- ahtalMM) a * hav 

titH .1 I u'^^iiMiiMH, •! ittMlilitv and an ciul \ i)t iicJaiM «' vvhrn a 
liail is llimwit )l 

• tiMVf*\ ihttivvt i 'i liaml. 

• It.ivrl'. llinni^h '.j>a< *\ 

• a(nv<". at h«Ht(l 

VVr liavr alitMtIv itra lis,*'*! ih*' lat I lliaillu' i a!< Iuhk m"i|m him« 
/iM/\/ 1 )t'^'jn )/r ll M' I )all ai Hvf. 'a » that iImm al* hri r. i m (mu' 
In i a(< Ir It 111 ta* t iIm' MuMtri tlir i ate )u*i t an piritu ( wIm'm* 
and vvIm'm Ihf h.ill vvil) aitivt* ilu' in(H<< tiiu<' he vvili have Itt 
plaiv .I'nij initi.ilr tlir I tiiirt t M'sptMV.iv I iiu oiM|)l<'\ tin* 
hiovrnicnt llu' inoir tinn* iir<r'.'.,MV <o» planniiiK; v'l*'* J'^k. 
.umI initiatiUK *t 1^ pt'donnrt's hnu'tit. thcuHnip, to 

rstahiish ot pirdii t vvh.it wit) lMf)f itMi «is cady a*. ) xtsslhUv II ii* 
.iIhIiIv Io ili> this I-, ( .illi'<l "( uc al)l)U'V'iatM)M," I linhiy '.kiiird 
pfitotnuMs ( an pirdii i th<> end poilion (il .1 spoil sitiiation 
troin a U^vv < urs tiuit ot < ui at thr h<*^V'^i>ii'K ^ '^'it I^ik'^^V 
skilK*d pi.iytMs (MM tell what vvill h,ipp<>n as soon .is thr [>,d) 
hsivt's llir pit( hci's h.ituk lliry Irarn tlnil < rrl.iin o< ( (irinu cs 
( )i ()ut( on ICS Mr ass(K Mtcd with < nt^iin tsirly ( iics. In addi 
tuin some pkiycrs "tt'k'M''«iph" ^hfii' Milciit, tlu'ir inlciulcd 
niovcnuMits, and strjlcviy loiif^ ix'torr tfiey vmh (itc tfu' move 



* li^ii^u ti^,i^lU Mu.vK:,Mt;iU that vvuiM:* Uu; .^j^^oictii uf hi* 
inicMtluM Ui;k;.o|Vt: ,ii.4M*^ *■ fci Oit^ itrui,! » i;r u ill 

tt«fitiU^«MH,i .Vl,.a .iav:uoJvCt*luVt:i5 t^f^ i I ic. iM i 1 , | iic* >^ i (I 

iin iutui i aih . »u ^ UkU v.Sil HUM U.t: uiU.ai ^^| ^ilukt ^ 

lit ,I.MM,j llii-.*uu IM i.. tah.hMiui^Mia^vluU the: ».j»ijMMt:ni Will 
v^,luU; iMi^V tJMli.u; il.cii Hpiu^Mcul:^ (mom . lc(i::M Mini ^> hal 

Mi<MH««M*.^*IU«-U.i llu ,,lulH^ i,. inr.li. . .vIkU will in the .au^UMM 

"'^^ -I>»H. -l..^^pMMU.. :,..,u. b Ih^. .Wu c.h ,ur.lM.vvhul 

• « ui Ami MiiuHUUi U.|»l.»MMiMHMivUt:H\ I»m fiiU»»c u::.juuit=i^j, 
« i .III jic:i inlii iru: i-M-iliMM i.^rA utiou 

ifll it.it.iiM i' 

• . .Hi U'fl in » uMlMil ..I &u: -iln.tlioH lu » ..ir.cr (Imhh''. ^M»P<-'» 

VVIutI f : nnl V U .it llK.t (lu'M- .<h.n nrH.iUv f a-^-pt-i 1^ wl , Ui^ 
.it^i.MvKCiiMM .1 tlu- n|i,hr.HlH pl.iWM 1% v\ . t'H..i.H»« lu iTir 
ihrPH \ iti iluiiiK i vvlu» Mn,lrc.j.tn<h. llir h-ililriu v ul pLiyo'-^ 
Im u-,|mkmI ntt llic lM%r. n( railv i iii-. t I, m im^Lum tv hll .1 

M i'M Ihc- t.th hr , ohi.l , Ih llh- ...iMir iMrhiM) 

" IM Oto\, tun JtM'. 1 Ihf lu III,- Mlhrt Milf^ III jII lik'ol) 

tiu.hltltrw|»|MtMMH|»L»\«'t h.i\( |Uf<lu Ituillu"..! .thil .1% 

<'m'|m« vioii.hvr.tiHltMili.tlr,!. toMM- It ► ih*- ..nnr Mi liv lhr 

Plav«'» VVlll MM-lv iKlVr IMMI- Im ii tovri .iiul U'ltitn Ifu* siint 
VVImI jrr ',*nnf t'H.MMpU". ,»| llw, i-p|i»,n im lMsk<'lh.ill/ 
tiMuu - .u * ri, «M luilmiiiliMii' Hh* .ihlliiv ln«l<^< <MVr .iii <i|ipo 
iU'\\\ in Ihr. u.i\ i .n» ■.oinrlmu-s lu.ikf^ llu- illlUnriu o hrlWi't'n 
vv inning .mil Iomul; 



<)MU'.i,.M-< inmihlc l*rol).i()ilHy iiKiiiniiiH. A H.mI .r.fHM l vvhi* h r, -.onu'whal 
I'vvnUMjH |.,lr*l lu , tu' .ihhit^vnlh M» i Mlir .iIhIiIv I. m Iriri i tim<' ihi' llkrii 

|H'.lo,.»MnM' liMn.j .)! rvi'Hl'. tn lltr spml mMhImmi ,iful unlrt (h<Mn iioni ihr 

l'»^>i>''*>lf lt> liMst |),ni).il)liv I luw hkrly r. il, It h l^xa^l|^l<^ 
/ lh,»l A Irnoi M^ppoMcnl will fiil.M unirt/.liot in u'sporistMo 

Joh'ImhiI ff'lum?' II .1 |H*fM>n hil% ,i ( ross < ourl shot irt 
lf»,ll Jtu^ainii *M»Ml of 10 nrncs. pn )l >.ihili| y is *)()% ihjt he 
(H sficvvillhilonclfuMU'Mtini*- IMum.! she < wily did tluil .'out 
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fii»ti|^^u; f**» MwtUiisfiU;: it tHc: v mitKi^ it»c 

iijcti ^lli^i^c: i;>«;Mi:i ^.r, iMiiiii i4t«i{4{4c> v»Mtl ;'iM»iiL: i.Vi.i«l^ »Utt:>i 
^Uiitl iuii it *((;|ictub U|UiM >ivhc(i.:: Htc li .nc ^in M^c fic itl 

fin tl<;UM>lvt u.u<i» vviii jtl.tti Imi iitt, tiMi •nosl M^ctv 

• vluii: Ik uu^iiiiiij^ fU:^iliU CTtuHti^h Ui »<v;j|M*M»| i{ ^« « Ui<4< i 

U JMi vv iii htr I Ik- iJ|ii»»MK:i»f Mi vvt < "i^ « :»uiiilt:5 |«l 1 i > v»»ui 

^thiuf^ njf ihi. |ti.i»Ut* ^ f.M &H V3i« tJ^ |iM»'^ Im In 

h.)*;Ut:th.tli » Wut jiL^cJi: pLui tiif fci' tiH4 1 v tMf*c»<:Ml 

iy j K.T5 t tf irattf; Im U > » *H |il.*H 1 1 i Mi^Vt' m( I V tliUcu Mi 

( ipi it M u t « I ^ 

SuillllMiy of ImIMII i iMMI^^ft It i") Jt< Ipftil li« think lil llu 
-.lUivtlion .1-5 -»n liitiitiithtfi « mr wKit h tnu |«'»f»iM»u ♦ hit. ^ li» 
|H»'t|ii t vvIm* ii^^H'H h->|*t'*^*' l»c-ftiu- i( a» hKiU> v\tult> 

tht' U|l|ii iUt^f H (l It'li Ui J II I' V « -Ml liitU (t 4 MM |iM'i lit Um^ •»» * MKil«*i\ 

M ::»tin« iHiNH jtiiliMtnt't w i\\ I h' uf.Uht'l> * rM,»m wliil ht-, 
ii|ipiMt( n< vv ill t IHlii-L 1^- lU U nnlMi'tl h mhi iIh vmH^« 

(jtlii k IMU'HHMH .(In MVt' ,t{U itttitfy I H t it t.lt lit 11^ |t|,1MUiM^ 

1 tn> .liihf r vi.iHttf t llu vviti hi' ayiuli' I imm' J* » j il .in .»M*i iiuti.Ur 
.HI 4p|Ho|tt i.Ui' ir.jUHi'-f tli,il wtit |u' ■ m» « < »n nuit* hni^ 

ituM i r.Ut^t Mld.tt.uin II iht - ii k (i% i \ < hi ttu^ v\ mIk^ )m m tit m 1 < ^1 
<'nv IM HiituMkt if ,ilUMiMi->n i\ ti» llu' vvUiMf^, t iir^ ll i^f' \VitHV^ 
rv <'tM \ \ \ nri\\\ Iril i M il (hi- hiiii^ Likni h mIu ,tM\ ol llnnj^'. 
is U 10 Int 1^, flu* I H'Ht H iiKUu iV>v ill I u* utr.m i r-islul i n m^Ii 1 Ih m 
.liul iihitM will l»' l«Mi l.ilr \ 

Ir.u lu/ri .nui i iKM * -in lu'lp pl.»v*'»^ I* > *lt'vV'li>|> skill Hi 
.til t»l llu'N*' .r,(i*'i 1% l>v u^ntK Mij^H*"'''**"*^ li\<j<Hl in ihr. 
srt (KM) llu Hh IiuKmI |MOVI*l(^^^ vimIkiI i uf». iihiMl|HiLi(hiH 
pftihahilHu^'. hiKhh^jilluH u)ip<wl,tnl < tir*., i'lm\in.ilinH iinnn 
|M»rt.int < ui'% 4>f Im'I|hi»)^ pi, lyrf^ l p<*»<V'iv«* 

H.^V< t\ ( .HI lu'lp lhrioN<*lvr'i hy \ it 

•^Um tn^ lIuMn.i'lvrN to 1 oiu ri>lfat*\ 

• pr,»( tu IDK iH<*<lu tiof) rvrn wlwn fml *n tu.iMy pi.iyni),;. 

• trying to pn^ out tlu* ( unHtUMKtlilic , ii> ditU'r^'nt situ.ilHHis, 
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being aware of the strategies 9pponents in attempting 
to deceive you into rnaking^^if^i^^^^^ 
watching better players; " . 
askingquestions; ' 

trying to make your responses automatic so that attention 
. be freed to focus on what is happening in the playing 
environment. ^ V 

DECISION-MAKING 

major factors related to improvement in the 
^^^*^^ON-MAKING segment of information processing are: 

' " .. •^^^"'^'"g — the ability to see patterns of cues rather than 

individual cues; ^ • ' 

- • schema — [he development of general rules to guide the ^ 

planning and selection of movements to match the en- 
vironmental demands; ' ^ 

• automatization of movement — the ability to execute 
movements without conscious attention; 

• intersensory integration — the abiJity to integrate and 
analyze complex information. ' 

Chunking helps Chunking. The capacity for processing information is limited 

simphfy information by the amount of information to be processed rather than by 
processing the capacity to process information. Beginners tend to process 

information one unit at a time while more advanced per- 
formers process information in sets of units, (f a football 
player, for example, was unable to integrate the movements of 
the various offensive players into a single whole called a play 
their movements would have little meaning for action and the 
processing would take too long for the player to be of any 
defensive value. As skill level improves/sets of cues are seen 
rather than individual cues. The capacity for processing 
chunks of information is constant; the more.pieces of informa- 
tion (cues) which can be handled in a single chunk the greater 
the totaLamount of informatiqn that will be processed.* If, for 
example, you were asked to'remeniber the following' se- 
quence of O's and I's it is unlikely that you would be able to do 
so: 001 00001 110111111 0001 . If, however, you were famil- 
iar with a binary number system you cquld recode the O's and 
Ts by sets of 3's where 

000 = 0 4 

001 = 1 i 
010 = 2 * 
011=3 ' 
100=4 
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'\1 
.'I 



101=5 ' 
110=6 
111=7 
and , 

' 001/000/011/101/111/110/001 
would become 

1 0 3 5 7 6 1 ,f 
(a much simpler series to remember). What you have done is 
to chunk each set of three into a single cue. Instead of having 
to remember 21 digits you only peed to remember 7, well 
within your capacity. : 

The cufe^ in sport may be thought of as the O's and 1 's and 
the chunking as visualizing patterns of cues rather than single 
cues. In the sameway the information load on the system can 
be reduced by chunking. • 



Practice should be in a 
variety of 
environmental 
conditions 



Schema. A schema can be thought of as an abstraction based 
upon rnany instances of motor skill performan^ce. The ele- 
ments that are combined to create that abstraction are: ^ 

• the environmental conditions; 

• the response and tlie result or outcome of that response. 
Jn simpler terms it^n^ay be thought of as a ru/e which guides 

the motor responseunderchanging environmental conditions • 
so that it.will always be successful. This rule is discovered by 
practicing under a variety of environmental conditions. After 
the rule isdiscfoyered the individual can then perform success- 
fully under a wide variety of conditions even if he has never 
previously performed under those conditions. » 

_ Let us suppose that a balj is thrown at a target which is 10, 
20, or 30 feet away. Through practice the following discovery 
is made. 



Distance to target 

10' 
20'* 
30' 



Force of throw 

1x 

' 2x 
3x 



Outcome 

Success 
Success 
Success 



The rule for the relationship between the distance to target 
and the force of throw is: 

. ' r , ' distance to target , , 
• force of throw = ~ (x),. 

To be successful the force of the tfirow must be the distance to 
the target divided by 1 0, times a quantity (x) which is constant. 
To throw a ball at a target which is 1 5 feet away substitute in 
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Highly developed 
motor schemas enable 
a performer to select 
correct response 



the formuJa or rule and find that 
forredf thrw = 



15'-^ 

Yq- (x) or l^x 



Using this rule how much force would be used if the target 
was 25 feet away? Although schemas are more complicated 
than what is presented in the example the general idea of 
schema as a rule to guide motor performance in future situa- 
tions of a similar nature is true. 

As competency increases'^n a particular skill, such as the 
forehand drive in tennis, or the lay-up shot in basketball/the 
schema develops so that it is possible to quickly generate an 
appropriate response for a wide variety of situations. In a 
previous section we indicated that if in tennis there werejhree 
possible speeds, three possible directions, three possible 
spins, and three possible heights, the number of possible 
combinations would be 81 (3 x 3 x 3 x 3). A highly^ de- 
veloped schenia would enable a performer to select or gener- 
ate exactly the right movement to match the particular com- 
bination of speed, direction, spin, and height, quickly and 
easily. It would also enable the performer to account^for 
differences in the starting position in planning the moyewnt 
which will be successful. The concept is very important be- 
cause it enables a performer to be adaptable and shortens the* 
time it takes for him to make a decision about what he will do 
in response to particular environmental situations. 



How? 



Schema is developed 
by varying practice 
conditions 



There are several factors that affect the formation of 
schema: 

• variability of practice; 

• availability of feedback about outcome and movement; ^ 

• intersensory integration. 

The development of schema can be facilitated by varying the 
practice conditions. The teacher or coach should have the 
learner perform under a wide variety of environmental condi- 
tions. The conditions should be game-like and-^hould repre- 
sent a broad range of the actual possibilities. Feedback about 
the outcome and about the student's movement should be 
provided and/or the student's attention should be focused on 
outcome and movement feedback. The student should be 
helped to integrate -outcome with movement and environ- 
mental conditions. Finally schema formation demands the 
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ability to integrate'information from the environment with 
'nformalioQ- from the body, e.g., w^ere the limbs are and 
where the body is, so that the resulting movement plan ac- 
counts for both the present state of the body and tf^ environ- 
mental conditions (int^rsensory integration is critical to deci- 
sion-making and will be/eferred to again later in this chapter). 

■ ■ { 

What Else? 

Automated executive , Automatization of movement. As skill level increases, the 
plans and sub-routines movement planning, cpordination, and output phases be- 
enaWe the performer come increasingly automated. This enables the performer to 
todevote more devote more attention to overall game plan and strategy be- 

attention to game cause close monitoring of the movement phase is no longer 
plan strategy necessary. A favofiie analogy here is based on computer 

operation. Individuals refer to executive plans and sub- 
routines. An executive plan is an organizational process that 
controls the prder and timing of a sequence of movements. A 
sub-routine is a standard movement sequence that is always 
executed in ^actly the same way. It is performed without 
conscious attention. The executive plan by contrast is a flexi- 
ble sequence ot sub-routines consciously structured by the 
.performer at each execution. 
Well-practiced" ' Examples of sub-routines used in performing the forehand 

executive plans drive in tennis are: 

become sub-routines ^ • the grip; 

' •the ready position; 

• the pivot; 

• the backswing; 

• the forward swing; 

the contact; . . - 

• the follow-through. 

When appropriately executed in time and sequence, they 
make up the skill known as. the forehand drive. It should be 
understood, however, that when the ready position was first 
learned it was an executive plan under conscious control and 
the sub-routines were the foot position; the body position, the 
knee position, the racket arm position, the non-r'acket arm 
position, etc. This executive plan became automated and no 
longer required conscious control. At that point the ready 
position became a sub-routine. In similar fashion each of the 
other sub-routines of the forehand drive were first executive 
plans and became automated, and so, sub-routines. Through 
participation in and practice of tennis, the sub-routines which 
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make up the executive plan, forehand drive, wiH become less 
distinguishable and less and less attention to the individual 
portions of the forehand drive is required. When the execu- 
tion of the forehand drive becomes^autopiated the forehand 
drive becomes a sub-routine in the gatn^of tennis along with 
the other sub-routines of backhanoTlob, yolley/ cross-court, 
and serve. The automation of tt^ strokes of tennis enables the 
performer to plan overall strategy and to concentrate on the 
total game rather than on each indivlduaUhot. 

It is Important to note that the action plans fri the repertoire, 
of movement sub*routines vyere executive plans that became 
fixed sequences through practice and experience. In addition 
these sub«routines are available for incorporation into other 
movement sequences. An individual who has had extensive 
past experience with racket games^will be able to yse the 
movement sub-routines in formulating executiv^^ plans for 
racquetbalJ, squash, 'and other racket games and will not be 
starting from scratch in learning a racket game (in a sirhilar 
manner some of the perceptual .learnings will be useful, e.g., 
judglnrg speed, direction, and j^in of'the ball). , ' 



Effective performance 
requires a notion of 
what Is happening in 
the environment . 



Intersensory integration. It was noted previously that. inter- 
sensory Integr'ation, the ability to judge the' equivalence of^ 
input to different senses, is generally crucial to the operation 
of sc+iema and to success at perceptual m'otor skills. A simple 
exa'mple. would be to view a ball* moving and to reJilizejhat 
the ringing sound you hear Is related to 'that movement. To' see 
a ball'at arm's length and be able tb reach out the precise 
distandre a^d^rab it or be able to close your jfingers and pick 
up a pencil on tKe table are other ^)$amples. 

Ability to recognize these equivalences Is based upon prac- 
tice at seeing and dolng.\^Eye-hand coordination is basfed upon 
intersensory integration. You see an object and you reach the 
precise^distahce ancl grab it. Young' children have difficulty 
accomplishing these tasks. With practice they will soon de- 
velop a visual-motor schema and capability to reac^h for ob- 
jects. When children first learn to throw a ball toward a distant 
target they are not always accurate. With practice^tl^ey soon 
develop the abllify to precisely throw the ball the correct 
distance. They are able to do this because they receive feed- 
back from theenvironment on each attempt regarding how far 
the ball traveled and its error in relation to the distance to the 
target. Th^ keep attempting to throw to targets of different 
distances, sensing the amount of force used to throw, receiv- 
ing feedback about the throw, analyzing the error, changing 
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the plan, and repeating the steps. Eventually they form a 
schema such as the ope described at the beginning of this 
section. This schefmawas based upon the integration of visual " 
input and kinesthetic input (integration of information from 
tv^o sensory*" systems), external information and internal in- 
formation. 

to perform effectively a player must have a notion of v^hat 
^ * ^ '5 happening in the environment, on the tennis court, on the 

basketball court, and realize where he is in spac!e, where his 
limbs are, and how he is positioned. To plan of select and 
^ * ' Execute a movement that will be successful in match i/g the 
J, . environment, input from the body with respect to its R&sition 
and its position in space must be considered. ( 

OUTPUT ^ / 

Controlling and The single most important change in the output segment is 

integrating movement the ability to control movement execution. As players im- 
responses is a mark of prove they are able toHnovV-their bodies as tH^y plan. The 
skilled performance movemenf they plan is th^moveitient they execute. The force 
they want to impart to the. ball is the force generated. Move- 
^ ^ rnents become integrated. Coordination of simultaneous 
body movements is possible. The player coordinates legs, 
arms, and breathing in the swimming stroke. The player can 
toss the bali 'and swing the terfnis racket at the same time. 
Response execution does not have to be rushed; you are ready 
^ to execute the skill. Initiating the formulated response at pre- 
o cisely the rjght time is the primary problem. 

> FEEDBACK 

» ■ • ' ' ' " • ■ / 

^ , ' \ Althoughthere isaseparatechapteron feedback, it is Lfseful 

here to enumerat^j^e changes tfiat take place in the use of ~ 

' ' . feedback as perfoHriers become more 'highly skilled. These 

changes ate:^ ' . ' 

• advanced performers know what input to attend-to in ob- 
taining feedback; ' . 

4 ' ' • advanced performers can evaluate the cause and effect 

relationship between the response and the feedback; 

• advanced performers -can decide what adjustments are 
required in the response to correct the perceived errors; 

• advanced perforqiers can make [he necessary corrections. 
Stlf-directed learners The physical education teacher and coach can help the 
analyze performance beginner become a self-directed learner who can analyze and 
on the basis correct performance on the basis of feedback by helping the 
of feedback learner attend to and. evaluate available feedback. Some ' 
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examples from tennis would be useful in illustrating an ap- 
proach that might be taken. 

The teacher might tell a beginning tennis player to observe 
the flight of the ball as it comes off the racket face and to 
remember whether the ball had a flat, high, or low trajectory. 
The teacher would then explain the relationship between the 
angle of the racket face and the resulting ball flight. The 
teacher might then point out the relationship between the 
racket grip or the looseness of the player's grip and the result- 
ing angle of the racket face. Finally the teacher might point out 
how the player could adjust or change the grip to reduce th^ 
size of the error for the next attempt. The. sequence of steps 
were: ' 

• tell the learner what to look for; 

• explain the cause (what ! did) and effect (what happened to 
the ball) relationship; 

• explain movement cause (grip) and effect (racket face posi- 
tion) relationship; 

• explair/how the movement error can be corrected; 

• havejne player try it again. 

This sequence is elaborated in the section on feedback 
through the use of an analysis of error table. 



We have seen in this chapter that important changes take 
place in the way Input is processed; in the speed and effi- 
ciency of decision-making, in the control of output, and in t^e 
way feedback is utilized for performance improvement. These 
changes in information processing capabilities underlie the 
observable changes which take 'place as skill increases: ' 

• performers learn where to look; 

• performers learn what \o look at; 

• performers spend less time taking in^nformation; 

• performers learn to differentiate relevarffTimportant) and 
' irrelevant (unimportant) information; , 

• performers learn to predict the outcorrie from a few early 
cues; 

• performers can discount (eliminate) certain outcomes as 
being improbable or less probable than others; 

• performers begin to process "sets" or patterns of stimuli 
rather than individual stimuli; 

• performers develop verbal labels for the patterns of stimuli 
that are characteristic of their sport; 



*• performers can integrate information from several impor- 
tant sources; ■■ ■ ' ^-^ * ' > • 

• performers have a highly dpvebped nption 9|movements 
to match environmental events- - 

• performers.can quickly select appropriate movements; ' 

• performers can respond to Inovel events; 

• performers can automaticially execute movement'seg- 
* . ■ , . ments; 

^ • performers are capable of integrating the separate aspects 

of movement; 

• performers are more adaptable, capable ©(successful per- 
formance under a wider vahety of conditions;^ ' 

• performers' attention shifts (rom the short range considera- 
tion of "this shot" to.consideration of overall strategy for 

the long range aspect of "this game" or "this rally" or "this 
play"; v 

• performers can guide their! own learning tfirough <jse of 
available feedback; j 

• performers can evaluate their own performance ^through 
use of internal systems. 1 

I / 
•■ '■ ' ' ' ^ • ■ . 

Where Can I Find More Information? 

' ■ I ' ^ ■ 
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Berlin, Pearl, et. al., eds.' "Skill Learning and Performance." Research Quarterly ' 
43: 263-397. | ' 

Locke, Lawrence, ed. Quest XVII: Learning models and the acquisition of motor 
sfc/7/s. NAPECW-NfPEAM, 1972. ' 

Robb, Margaret. The Dynamics of Motor Skill Acquisition'', Englewood Cliffs ^ 
NJ: Prentice-.Hall, 1972. « ^ 

Sage, George. Introduction to Motor Behaviors A Neuropsychological Ap- 
proach. 2nc/ ed/t/on. Reading, MA: Addison-Wesley, 1977. 

Singer, Robert N. iWotor Learning and Human Performance, ^rd Edition, New 
York: MacmilJian, 1980. 

Whiting, H.T.A. Acquiring BaliSkill: Philadelphia: Lea & Febiger, 1969. 
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IITow, at last, tbe 



for K-IS 
plff^ical 
educators . • • 

Series I publications present the body of 
knowledge supporting physical education— 
ox^J^^zm now! Series II publications give 
ejtl^^s of instructional activities to ^acih 
concepts— order now for April 1981 deliver^. 



Two exciting new series of 
publications provide teachers 
the BASIC STUFF to make 
physical education relevant to 
K-12 students. 



Scholars and teachers . . . the 
experts in their fields . . . 
identify basic knowledge and 
present it in simple, concise 
language. 



The new BASIC STUFF series 
will relate the knowledge of 
the field directly to the 
physical education class, 
providing the instructor with 
practical information and 
learning activities to truly 
physically educate today's 
students. ' 



ORDER FORM , 3/81 (Prices subject to change) 

Mail to: AAHPERD Publications, P.O, Bo x 870, Lanham, MD 20801 

Series I titles: 

Exercise Physiology (245-26826) 
Kinesiology (245>26828) 



. Motor Learning (245>26830) , 

Psycho^Social Aspects of Phys. Ed (245-26832) 



QuanOty 



liumaniUes in Physical Education (245-26834) 
Motor Development (245-26886) 
SIX PACK (aU 6 UUcs in Series I) (245-26838) 



Series II titles: 

Early ChUdhood (ages 3-8) (245-26840) 
Childhood (ages 9-12) (245-26842) 

Adolescence (ages 13-18) (245-26844) 

SET OF ALL 3 PUBLICATIONS IN SERIES II (245-26846)" 



Method of Payment: 
□ Payment enclosed 



OFFICE USE ONLY 

□ 



□ Charge to VISA or Master Card (minimum order $10.00). 
^ (check type of card.^add number and sign) 
□ Master Card □ VISA • 



SHIP TO 



ZEE 



ATTN 



Signature of card holder 
□ f 

. ERIC 



card expires, 
tutionai orders only — minimum order 




ADDRESS 



CITY-STATE'ZIP CODE 
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Price 

$ 5.95 



$ 5,95 



^ 5,95 



$ 5,95 



H 5.95 



$ 5,95 



i$29,95 



$ 5,95 



Amount Due 



^ 5.95' 
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